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The theoretical scientist is an indispensable mem- 
ber of the research team. He often takes part in the 
many-sided appraisal that must precede most re- 
search programs. In the review of accumulated data 
and of available and possible experimental tech- 
niques, his task is to relate these factors to theoreti- 
cal developments. But always, the greatest interest 
of the theorist is in the study of problems growing 
out of his evolving science. 





Since joining Battelle in 1943, theoretical physicist Eugene M. Baroody has 
played an increasingly vital role in the research picture. In connection with his 
primary interest in solid-state physics, he has been studying the theory of sec- 
ondary emission of electrons. This work is currently of interest because of its 
application to such electronic devices as electron multipliers and magnetrons. His 
most recent paper on the subject, one of a series, is on the “Rate of Energy Loss of 
Medium Fast Electrons in Metals”. It was presented late in November at the 
annual meeting of the American Physical Society. 


While Gene continues his fundamental research, he also makes his knowledge 
more broadly available at the Institute. When an experimental scientist or en- 
gineer is faced with a problem involving theoretical physics, Gene can often help 
to find an answer. He is participating in seminars and a program of lectures which 
make it possible for members of the staff to increase their knowledge of solid- 
state physics. Thus, Gene has a significant part in the development of closer work- 
ing relationships between theoretical and applied research. 


Before his association with Battelle, physicist Baroody received his Ph.D. in 
mathematical physics from Cornell University. Then followed several years of 
teaching at North Dakota Agricultural College and the University of Missouri. 
From 1944 to 1946, he was on the Los Alamos Laboratory staff, and since then 
has returned from time to time as a consultant. In addition to his work on sec- 
ondary emission, Gene has applied the approach of mathematical physics in such 
fields as diffusion in solids, stress calculations, heat flow, and fluid mechanics. 
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Perspective in Research 


LL COMPANIES conducting research have the 
problem of determining how to get the most 
from their research dollar. This often in- 
volves a decision whether to concentrate on short- 
term projects or whether to spend major effort on 
long-term devolopment programs. The former 
course implies less financial risk and greater pos 
sibility for quick returns. The latter may mean 
substantial risk of funds, with returns, if any, de- 
ferred to the distant future. But long-term research 
also carries with it the opportunity for large divi- 
dends and preeminence in the competitive field. 
Obviously, there is a place for each. If pos 


sibilities for improving products and processes are 
apparent through changes in design, use of new 
materials, or innovations involving only a small 
amount of experimentation, taking advantage of 
them is good business. Research-wise management 
is always alert to such opportunities for bettering 
its competitive position. 


However, it is dangerous to pin research hopes 
entirely upon easy-to-achieve improvements and 
changes. A company may end up with tomorrow’s 
products designed to be built from yesterday’s ma- 
terials. Or, as the result of failure to appreciate 
technological changes in the offing, it may find it- 
self with a vastly improved product for which the 
market has already disappeared. It 1s much safer 
to maintain a continuing program of long-range 
research concurrent with short-term work. Had 
Du Pont spent all of its efforts to improve rayon, 
it would not have developed nylon. Had Haloid 
considered only orthodox methods of image and 


copy reproduction, it would not have opened up the 
vast potentialities of xerography. 


In many ways, long-term, broad-perspective re- 
search is the sounder investment, particularly when 
it is planned wisely and directed well and is guided 
by persons who understand both technology and 
economics. Research and development is always a 
calculated risk. While more can be lost on long- 
term research, the rewards for success are out of 
proportion to the risks. One success can wipe out 
many negative experiences—can put a company far 
ahead of its competitors. The history of American 
industry is full of examples. The big names today 
are those who dared, wisely yesterday. 


Major advances in technology usually come 
with launching out on new, unexplored courses. 
This is axiomatic, since, in any field, the conven- 
tional approaches have been subjects of intensive 
thought by many individuals. Imagination is in- 
hibited by fences already built. Short-term research 
programs must usually eliminate from considera- 
tion the new and the different, because sufficient 
time and money are not available for their evalua- 
tion and development. Long-term programs, on 
the other hand, enable the company to pursue new 
and unusual approaches. 


In the matter of protection of competitive ad- 
vantages, long-term research has attractions. The 
products from long-range research are the ones 
most likely to be patentable. Moreover, there 1s 
greater chance for broad patent coverage, which 
means greater security for the research investment. 


Clepate Ohta 


Director, Battelle Memorial Institute 
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The Unconventional Sources of Energy 


by Berrranp A. LANDRY 


While associated with the U. S. Bureau of Mines, the author received wide recog. 
nition for his work on combustion and on the theory of coal sampling. He joined 


Battelle in 1941, where he directs research on fuels and combustion. In 1950, he 
was selected as one of the representatives of the American Society of Mechanical 
Engineers to the World Power Conference in London. In addition to his extensive 
writings on fuels and combustion, he was coauthor of a report on unconventiongl 
sources of energy for the President’s Materials Policy Commission. 


HE UNCONVENTIONAL sources of energy can be 

described as those sources of energy which, at 

the present time, are used only to a slight extent, 
if at all, for the controlled generation of power or heat. 
Included in this discussion will be nuclear energy, 
geothermic energy, waste heat, solar radiation, the 
wind, and the tides. 

The interest in the unconventional sources of energy 
is based on both long- and short-term energy-supply 
considerations. The long-term view stems from two 
facts. The first is that the available supply of fossil 
fuels, our present principal source of energy, is limited, 
having an estimated life expectancy of between 300 
and 3000 years. The second consideration is that our 
total demand for energy is increasing rapidly. There is, 
therefore, the indisputable conclusion that eventually 
little or no energy will be available from the irreplace- 
able fossil fuels and the equal certainty that wood fuel 
and hydroelectric power, our other present sources, 
will, at some time, have to supplemented by present 
unconventional methods. 

The short-term point of view is even more compell- 
ing. If it is agreed that coke made from coal will for- 
ever be required for the reduction of iron ore, that 
hydrocarbon fuels will always be required for aircraft 
and other light transportation, and that both coal and 
petroleum will always be eminently desirable sources 
of carbon chemicals, then it is obvious, if our type of 
civilization is to continue, that the supply of fossil 
fuels must be stretched out indefinitely. There are two 
methods of accomplishing this. One is to increase the 
efficiency of extraction and use of fuels. The other is 
to bring about those technological advances required 
to make it possible to substitute, at an acceptable cost, 
unconventional sources for fuels. 

The characteristic common to all of the unconven- 
tional sources of energy is that they are diffuse in their 
origin or irregular in their occurrence, or both. Hence, 
the technology of their utilization involves the extra 


steps, and added costs, of concentrating them or of 
complementing their periodicity by energy storage. 
Therein lie most of the problems. 


GENERAL CONSIDERATIONS ON POWER AND Heat 


To understand better the limitations of the uncon. 
ventional sources of energy and to gain insight as to 
their possible integration with present practices in 
power or heat generation and utilization, it is desirable 
to describe the principal advantages and disadvantages 
of conventional practices. These will be covered under 
four categories: power generation for electricity, power 
generation for transportation, industrial uses of heat, 
and comfort heating. 

The generation of power for electricity in the United 
States takes place, to the extent of two-thirds of the 
total, in steam-generating stations where fuels are 
burned; the remainder is mostly at hydroelectric power 
plants. The proportion of steam plants is expected to 
increase owing to rapidly increasing demand. 


Absolute costs of power generation at fuel-burning 
stations have been decreasing steadily for decades; 
only recently has the trend started to reverse itself. 
Advances have been due to higher efficiency and lower 
investment and labor costs. High efficiency has resulted 
from improvements in metallurgy permitting the use 
of high temperatures and pressures, and from advances 
in the practice of reheat and preheat cycles, thus giv- 
ing higher average thermodynamic heads. Lower it- 
vestment and labor costs are due to improvements if 
the art of burning fuels reliably in large boiler fur 
naces. Thus, a large turbo generator can be operated 
from a single boiler furnace to carry base loads cor 
tinuously for as long as one year. 

From the standpoint of energy conservation, the 
main disadvantage of steam-power generation is due 
to the thermodynamic properties of steam which result 
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in a loss of heat to the surroundings of over 50 per 
cent of the energy input of the station. This waste heat 
can be a source of energy and so utilized, as will be 
discussed later. However, it would be preferable to 
minimize the unnecessary part of this heat loss by use 
of a cycle substance approaching more closely the 
Carnot cycle, or to avoid this loss completely if all of 
the free energy of fuels were converted to electricity 
by the fuel-cell principle. 

The establishment of unconventional sources of 
energy in competition with fuels at steam stations 
poses a most severe problem. The practical require- 
ments are that the source must (1) be continuous, 
(2) be controllable, (3) occur at high temperatures, 
and (4) give comparable unit costs for power. Only 
one source can be considered to have promise of ful- 
filling these requirements, given substantial techno- 
logical advances; that is nuclear energy. 

The cost of power from hydroelectric stations was, 
initially, much lower than that from fuel-burning sta- 
tions because of the availability of choice sites. Since 
then, costs have risen steadily, particularly near popu- 
lated areas, owing to the extension of hydropower to 
lower heads, and to streams more irregular in flow, 
requiring long dams, large, slow-speed turbogenera- 
tors, and yielding lower load factors. More recently, 
advantageous sites in remote areas have also given 
low costs. However, the trend everywhere is one of 
increasing costs in opposition to the long trend at fuel- 
burning stations. Because of decreasing average load 
factor, it is expected that hydropower will have to be 
integrated more and more with steam power to meet 
either base or peak loads. The cost of standby steam 
plant capacity, to firm up power, will be an added 
item of expense. But this will justify an increase in 
turbogenerating capacity, thus increasing hydrogenera- 
tion. Justification for the continued expansion of hydro- 
power, under adverse cost trends, must therefore rest 
partly on the saving of fuel and the stretching out of 
reserves accomplished by this means. Thus the end 
coincides with that of the use of other replaceable 
sources of energy. 

The characteristics of hydroelectric systems make 
them highly favorable to integration with unconven- 
tional sources of energy that are of the periodic or 
irregular type since dams provide the only effective 
means known of storing energy for periods of days or 
weeks. Thus, it is in cooperation with hydropower that 
such unconventioanl sources of energy can best be 


tapped. 


The general ascendency of liquid hydrocarbon fuels 
in all fields of transportation is clearly evident. For 
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aircraft, marine, and light land transportation, it is 
doubtful if a more convenient and compact form of 
energy can ever be developed. The unconventional 
sources of energy can help to stretch out the supply of 
hydrocarbon fuels for light transportation only if such 
sources are converted into electricity for heavy, elec- 
trified land transportation. This implies the eventual 
electrification of railroads and of main truck-line high- 
ways, the power being supplied by catenary in both 
instances. 


Comfort heating involves, in last analysis, simply the 
raising of external temperatures from a few degrees to 
a maximum of 120 to 150 F. The direct use of high- 
grade energy, such as the chemical energy of fuels, for 
this purpose represents another instance of unnecessary 
degradation of energy if alternate methods can be 
found. One of the alternate methods is the use of im- 
proved heat pumps. Another is the use of solar energy, 
now at the experimental stage. Both methods will 
probably involve higher investment than is presently 
required in homes in view of the simplicity and rug- 
gedness of modern heating equipment for burning 
fuels. Acceptance of more efficient methods of heating 
as a means of extending fuel reserves or decreasing 
conventional energy requirements will require added 
benefits, such as greater convenience or summer cool- 
ing. Use of summer cooling, on the other hand, will 
call for a further expense of energy. It appears that 
the main challenge is to devise systems that provide 
for a maximum of convenience and of comfort, in 
accordance with our rising standard of living, at the 
least expense of total energy. The possibilities for such 
a system will be explored briefly. 


A great many manufacturing or service processes 
involve the use of heat normally obtained from fuels. 
Waste of energy is involved whenever (1) high-tem- 
perature heat is discharged to the surroundings when 
it could be converted to useful power or to process 
steam, and (2) fuels are burned to produce low-tem- 
perature process steam directly, when degraded energy 
is available for this purpose. Avoidance of both types 
of waste, to stretch out fuel reserves, can come only 
from the integration of various processes requiring 
singly either high- or low-temperature heat. Thus, a 
brine concentration plant in Michigan now bleeds low- 
pressure steam from turbines to evaporate water from 
the brine; the greater part of the thermodynamic head 
of the steam obtained from burning fuel is converted 
to electricity and fed into the network. What would 
otherwise be waste heat serves to concentrate the 
brine. 
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In this experimental nuclear breeder and steam electric power plant, heat is transferred twice: first, from a hot, radioactive, 
molten sodium-potassium alloy to another molten, nonradioactive alloy, in the heat exchanger, and secondly, from the latter 
to steam in the boiler. (Courtesy of the Argonne National Laboratory) 


GENERAL CLASSIFICATION OF UNCONVENTIONAL fuel energy at the desired scale, the reactor of the 
SourCcE OF ENERGY future must be capable of two things. It must generate 
high-temperature steam controllably at a cost compar- 


From the general considerations just presented, it nase 
able to a large boiler furnace. It must also generate 


is possible to arrive at a general classification of the 
unconventional sources of energy as follows: 
Steady and High-Temperature Sources: nuclear 
fission) energy, geothermic energy. ug aie 
( BY, & ‘ 8) The only naturally occurring fissionable material is 
Steady and Low-Temperature Source: waste heat. yess : ; : nee 
Periodi d High-Potential T sone Sour U**, one of the isotopes of uranium; this is present to 
eriodic and High-Potential Temperature Source: gener 
; diati 6 F the extent of only one part to 139 parts of U™, in 
solar radiation. radian me. 
a : ; natural uranium. The separation of U** from U*™ by 
Periodic or Unsteady Sources at Intermediate or 
Low Potential Energy: the wind, the tides. 


fissionable material from fertile material at a rate at 
least approaching the rate of consumption. This sec- 
ond requirement will be explained first. 


the physical process of diffusion is extremely costly in 
plant investment and in power. Such a process of con- 
centration could never serve to provide nuclear in- 


NucLEeEAR ENERGY i f 
dustrial power. An alternative procedure is to place 


Of all the unconventional sources of energy, nuclear natural uranium containing both isotopes in a reactor 
energy alone seems clearly destined to complement so constituted that the fission of U** will, by neutron 
and finally to replace conventional fuels in large steam- bombardment, convert a portion of the U*** present to 
generating stations. This optimistic viewpoint does not a new fissionable material, Pu*’’. Large quantities of 
minimize the immense technological difficulties in- heat accompany the fission of U*, which, at present, 


volved, To accomplish the substitution of nuclear for serve mainly to heat the Columbia River at Hanford. 
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In a high-temperature reactor, this heat could serve 
to generate high-temperature steam. Now, if it is as- 
sumed that Pu“, by fission, can also convert U*" to 
Pu’, it is seen that additional heat energy can be 
generated as well as more Pu“. Whether this process 
can continue to the exahustion of the U** depends on 
whether the quantity of fissionable material formed 
is equal, at least, to that which is consumed. The 
realization of such a perfect nuclear breeder would 
make available for fission all obtainable natural 
uranium, and not just one part in 140. Similar con- 
siderations would appear to apply to the conversion 
of thorium to U*, another fissionable material. Since 
the abundance of thorium in the Earth’s crust is esti- 
mated to be 10 times that of uranium, it is seen that 
the development of the thorium breeder would have 
a large effect on the stretching out of supplies of 
nuclear fuel. 

The extent of the known reserves of uranium and 
thorium is, at present, a closely guarded secret. How- 
ever, it would appear that they are impressive, grow- 
ing in extent, and can be counted upon to satisfy our 
energy requirements for many centuries. 

One pound of fissionable material is equivalent to 
1250 tons of coal. Thus, 40 tons of fissionable material 
would correspond to the 100 million tons of coal now 
used annually by the electric utilities, and, with coal 
at four dollars a ton, might have a relative value of 
about 10 million dollars a ton if the cost of reactors 
were equal to that of boiler furnaces. If it is assumed, 
on the other hand, that the price of natural uranium 
is less than 100 dollars a pound, then the equivalent 
fuel cost is very nearly zero and the allowable reactor 
cost over a boiler furnace can be calculated as the 
equivalent capitalization cost of the fuel item in the 
operating costs of a conventional plant. This, of course, 
will vary depending on location, plant efficiency, and 
load factor. Everything else being the same, however, 
in a plant where, for example, fuel costs are 80 per 
cent of the operating costs, the capitalization costs for 
a reactor could be as high as 5 times those of a boiler 
furnace, whereas in a plant where fuel costs are only 
33-1/3 per cent of operating costs, the capitalization 
could be increased only 1.5 times. 

The attainment of a design of reactor so relatively 
moderate in cost is surrounded with immense dif- 
ficulties. Materials must be found and used that have 
good properties of corrosion resistance at high tem- 
peratures. In addition these materials must have at 
high temperatures good properties of strength, or of 
neutron deceleration, or of neutron absorption. The 
approach, at present, for minimizing these difficulties, 
and for decreasing other large construction costs, ap- 
pears to lie in the direction of the homogeneous reactor 
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in which the nuclear fuel is dissolved in a liquid carrier 
which is circulated in and out of the reactor. 

A final element of cost associated with nuclear 
energy is the requirement of chemical separation of 
by-product radioactive contaminants from the partly 
spent nuclear fuel. Since one pound of this fuel is 
equivalent to 120,000 kw-hr of energy (at 30 per cent 
efficiency ), it would appear that a chemical processing 
plant need not be provided at every generating station. 
Rather, a central chemical plant is indicated which 
should reduce costs appreciably. 


GEOTHERMIC ENERGY 


It is well known that temperatures increase inwardly 
from the surface toward the center of the Earth. The 
greater part of this increase in temperature is not due 
to heat flow from the central core, but to radioactivity 
within the sedimentary, granite, and basalt layers that 
form the upper crust of the Earth. It can be calculated 
that the temperature at the base of the basalt layer, 
almost 18 miles deep under the continents, is ap- 
proximately 1040 F. This temperature corresponds to 
the temperature of steam in power-generating units 
and is of direct interest. 

However, no technology exists for utilizing deep 
geothermic energy by, say, the local evaporation of 
water to high-temperature steam. Our deepest borings 
are about 4 miles deep; they have been made in sedi- 
mentary formations much softer than granites and 
basalts. Furthermore, the problem of developing large 
fissures or cavities, at great depths, to provide enough 
heat-transfer surface to evaporate a large continuous 
flow of water appears to be nearly insuperable. Finally, 
there is the consideration of the large friction losses 
inherent in moving steam through 18 miles of pipe 
and the cooling of the steam by heat transfer to the 
surrounding cooler media during its long journey to 
the surface. It would seem, therefore, that the more 
practical way of utilizing the huge energy source 
represented by the radioactive elements in the Earth's 
crust would be through the conversion of the energy 
through fission, as discussed earlier. 


Tue Heat Pump 


The heat pump, which utilizes the refrigerating 
cycle in reverse, is not a source of energy. It does, how- 
ever, represent a means of utilizing degraded energy 
and thus of conserving high-grade energy for those 
applications where mechanical power or high-tempera- 
ture energy are needed. The principal applications of 
the heat pump, so far, have been in comfort heating 
(and cooling) and in certain evaporation processes 
such as the concentrated orange juice industry. In all 
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of these applications, the heating effect obtained is 
several times the equivalent heat energy input to the 
compressor. The multiplying factor is called the cop 
(coefficient of performance ). In evaporation processes, 
the cop may be as high as 12 or more. 

In comfort heating, the favored method of driving 
the compressor is by means of an electric motor. If the 
assumption is made that only 25 per cent of the fuel- 
energy input to the steam-generating station is avail- 
able at the consumer’s meter, then it is clear that the 
heat pump must have a cop of at least 4 before fuel 
can be saved. Similarly, the efficiency of fuel utilization 
in a dwelling unit, including -heat regain, may be as 
high as from 75 to 90 per cent; thus, again, a cop of 
nearly 4 is indicated as a minimum. An average cop 
of 4 is unattainable, over a large part of the area of 
the United States, if the heat source is the air or the 
ground. A cop of 4.4 is attainable with ground water 
at 55 F, and mechanical improvements are possible 
that would raise the cop to 5.2, with a consequent sav- 
ing of energy. The use of a double-well system in this 
connection would not result in the lowering of the 
water table. The farmhouse of the future will probably 
be heated and cooled by this method. 

It must be pointed out, however, that the extra cost 
of a heat pump can be justified only on its use for cool- 
ing during warm weather. Thus, the energy saved in 
winter may be expended in summer. For example, 
around Cincinnati, the total energy required for cool- 
ing is one-sixth of that required for heating. 

All signs point to the all-electric house as eventually 
representing the ultimate in convenience from the 
point of view of the American standard of living. Cook- 
ing, service-water heating, space heating and cooling, 
as well as refrigeration, laundry work and operation 
of a large number of other appliances and gadgets, 
will all be based on electricity. It has been shown that 
the heat rejected at the thermal-generating station to 
supply this electricity can furnish the heat required to 
heat the house if the rejected heat is circulated by a 
warm-water loop to serve as heat source for a heat 
pump in each house. Because of the higher tempera- 
ture of the source, as compared to natural heat sources, 
the cop of the heat pump would be increased and its 
size decreased until it could be just large enough to 
cool the house in summer. Thus, heating and cooling 
costs would be minimized and waste of energy 
avoided. Because warm water cannot be circulated 
economically over large distances, the size of the 
residential area served would be limited and an open- 
cycle, gas-turbine power plant with waste-heat boiler 
would be indicated. This type of plant would have 
the additional advantages that, as ambient tempera- 
tures fell, both the capacity and the efficiency of the 


unit would increase, a favorable characteristic for 
winter loads. 

In summary, the evolutionary trend in the saving of 
energy for comfort heating may result in the use of 
improved heat pumps, in combination with water 
wells, on farms and outlying suburban areas, and the 
employment of small thermal stations using gas tur. 
bines to fulfill all of the electrical energy, heating, and 
cooling needs of residential areas. 


SoLAR RADIATION 


Solar radiation is truly, and metaphorically, astro- 
nomical; it will last as long as life can exist. The Earth 
receives its geometrical share of this radiation and has, 
over a large period of time, captured some of this 
energy by means of growing vegetation and also stored 
a portion of it in the form of fossil fuels. So much of the 
sensible heat of the Earth is radiated at night, how.- 
ever, that the net energy balance with the sun is nega- 
tive. Were it not for the radioactivity taking place 
within its crust, the Earth would long ago have be- 
come a frozen spheroid. 
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A schematic layout of a gas-turbine, thermoelectric station 
for a residential area is shown here. The waste-heat boi 
supplies warm water through an underground loop serving 
as the heat source for a heat pump in each house. In sum- 
mer, the heat pump is reversed and the loop water is ¢ 

in a spray pond, 
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Because of the high temperature of the source, solar 
radiation can be optically concentrated to produce 
high temperatures. However, the quantity of heat re- 
ceived per unit area of the Earth's surface, under the 
most favorable conditions, is exceedingly small by 
comparison with rates of heat transfer employed in in- 
dustrial processes. At best, two to three pounds of 
water can be evaporated per square foot per day. If 
steam is to be produced and superheated to conven- 
tional temperatures for power generation, less than 
one-half pound of steam can be generated per square 
foot per day, owing to the decreased fraction of the 
day during which the higher temperatures needed can 
be made available. Partly because of this factor, the 
only present applications of solar energy are low-tem- 
perature applications, as for the heating of service 
water, used quite extensively in the South, and in com- 
fort heating, which is still at the development stage. 
In these applications, water is merely heated to tem- 
peratures well below the boiling point so that heat can 
be absorbed and utilized or stored over many hours 
during clear days. 

Because heat requirements for service hot water are 
low compared with those for comfort heating (in the 
North), the absorbing surfaces can easily be integrated 
with the house in the former application. But in the 
latter case, serious architectural difficulties are posed, 
particularly if enough heat is to be absorbed to provide 
storage for several cloudy days. Without going to com- 
plete self-sufficiency, solar heating might better be 
combined with conventional heating to save some fuel 
energy. It must be remembered though that, even on 
cold days, a bright sun can be an exceliczi substitute 
for a furnace in a conventional house. A practical 
means to utilize better this heat source in winter, while 
rejecting it in summer, would represent a notable 
achievement for extending fuel reserves. 

The generation of electricity from solar radiation, 
through the intermediate of a steam or similar cycle, 
will undoubtedly be carried out to a large extent in 
the future, when fossil and nuclear fuels become 
scarce. Costs will be high but technical difficulties are 
not great. The main shortcoming is that this type of 
energy is highly intermittent and cannot serve to 
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supply firm power unless integrated with a hydro- 
electric plant in such a way that water storage behind 
the dam is permitted to increase as solar energy is fed 
into the network. Thus, electricity from solar energy 
can never comprise more than a portion of total hydro 
generation. 

Other methods of capture of solar energy, such as 
by photosynthesis and photochemical reactions may 
eventually have great importance for food supplies and 
other needs, but are not expected to contribute signif- 
icantly to energy resources. 


THe WIND AND THE TIDES 


These two intermittent sources of energy can be 
discussed briefly. To participate in the supplying of 
firm power, they must, like solar power, be integrated 
with hydropower, the dam serving as energy storage. 
Both can be harnessed to develop mechanical power 
directly at high efficiency; but the potential energy of 
the highest tides is low, and enormously costly bar- 
rages are required. There are nearly two high tides a 
day, however, which is favorable for energy storage 
behind a fresh-water dam should one be located near 
by. Periods of strong winds can last for several days 
so that integration with water power may present dif- 
ficulties unless the windy season coincides with les- 
sened river flow to the dam. Yet, since the potential 
energy of the wind is high, it can be expected that air 
turbines will be made available eventually at relatively 
low cost. 

In conclusion it can be stated that the importance of 
unconventional sources of energy, in supplementing 
and replacing the fossil fuels, for heat and power 
generation, can be expected to increase rapidly as fuel 
reserves decline visibly. 

Utilization or avoidance of waste heat and nuclear 
energy will probably make the most significant early 
contributions to the stretching out of carbon and hy- 
drocarbon resources. Later, solar energy, wind energy, 
and perhaps the tides will be called upon to supple- 
ment a far more extensive hydropower system than 
exists now, particularly if rainfall, in water-impounding 
areas, can be increased by controllable means. 


“Our economy is likely to gain in competitiveness because each 
addition to the accumulated fund of technical knowledge in- 


creases the points of competition in industry.” 


Slichter 


Sumner H. 
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Putting the Uncommon Metals to Work 


by Rosert I. Jarre 


The choice of Dr. Jaffee as one of Ohio's outstanding young men of 1950 was 
based on a solid record of accomplishment. The author joined Battelle in 1943 


where he directs research in nonferrous physical metallurgy. His studies of the 
uncommon metals, especially titanium, have been exceptionally important and 
numerous patents have resulted. Two years ago, he delivered the lecture on titg. 
nium alloys before the symposium on titanium of the American Society for Metals 
He is coauthor of a forthcoming ASM book on titanium. 


ITHIN THE PAST decade, the scientific journals 
and the technical press have devoted a large 
percentage of their space to the so-called un- 
common metals. Certainly the amount of such space 
is greater percentagewise than is the production of 
these metals compared with the production of the 
tonnage metals. This widespread publicity is the re- 
flection of a major research and development effort. 

Current interest in many of the uncommon metals 
comes from the needs of the heat-engine industry. It 
is only within the last decade that the design of ad- 
vanced heat engines has caught up with the capa- 
bilities of existing materials. In gas-turbine engines and 
rocket engines, there are requirements for lighter 
weight, higher strength, higher temperature operation, 
better corrosion resistance, and so forth. To these 
performance requirements may be added the factor of 
the strategic nature of some of our existing common 
metals. In order to meet the requirements, metal- 
lurgists have been considering those uncommon metals 
which have adequate reserves to make a tonnage ap- 
plication possible. They have chiefly been thinking 
about using titanium, molybdenum and chromium to 
afford the basis for such applications. 

Another type of advanced heat-engine design, the 
nuclear-powered engine, makes special demands on 
materials which also cause the metallurgist to turn his 
attention to the uncommon metals. The designer of 
nuclear-powered engines, in common with all engine 
designers, aspires to higher and higher temperatures of 
operation, with the accompanying need for high 
strength, lightness, and adequate corrosion resistance 
in metals. Besides this, the structural parts of the 
nuclear engine must not be too wasteful of the neu- 
trons which make the chain reaction possible. This de- 
mands low neutron absorption characteristics in the 
nuclear engine’s structural parts. Zirconium, beryllium, 
and molybdenum are the uncommon metals which 
have most application in nuclear engines. 


A second motivation behind today’s activity in un. 
common metals comes from the requirements of the 
electrical industry. The demands on the uncommon 
metals here are not so great tonnagewise as in the 
heat-engine field, but the payoff in improved per- 
formance may be equally as important. The electrical 
and communications industry is looking for materials 
that can perform present tasks better or perform jobs 
hitherto impossible. New applications such as radar 
and proximity fuses require materials that can rectify 
small currents at micro-wave frequencies. Components 
that are smaller and lighter are always desired, particu- 
larly for airborne use. Improvements in power recti- 
fiers, arc sources, phosphors, and other electrical con- 
ponents are desired. The large television industry also 
has requirements that spur the search for improved 
materials. Typical of the uncommon metals that find 
applications in the electrical field are germanium, 
silicon, selenium, tungsten, tantalum, and rhenium. 

A third main motivation in the uncommon-metals 
field is man’s desire to utilize all of his resources. There 
is a deep-rooted belief that every material has applica- 
tions that it can uniquely fill. Thus, industrial com- 
panies will start a production facility on a new metal 
or will extract as a by-product a metal for which there 
is little industrial demand. Metallic vanadium, gallium, 
and, to a lesser extent, indium are good examples of 
such materials. Sometimes the unique application is 
hard to find. Arsenic appears to defy attempts to find 
utilization sufficient to meet its production as a by 
product of the copper industry. 

Although production of some uncommon metals i 
on the upswing, it will not alleviate the present tight 
supply picture of aluminum, copper, zinc, and other 
common metals. Price is a good indication of produc 
tion of the uncommon metals. Titanium offers our best 
hope for free substitution of the common metals that 
are in short supply, but this is far in the future. Produc 
tion of titanium in 1952 is estimated at 1000 tons. 
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Prices range from $10 to $20 per pound for finished 
fabricated forms. Since 1948, production of titanium 
has about doubled each year, and present plans in- 
dicate an even faster rate of growth over the next few 
years. However, production on the order of hundreds 
of thousand of tons is not anticipated for several 
decades. Molybdenum sheet sells for $25 to $50 per 
pound depending on thickness. Zirconium is in the 
same range, or even higher if the high-purity sheet is 
required. These three metals are potentially available 
in amounts measured in thousands of tons. Their 
relatively small present production is clear indication 
of how far they are from being tonnage metals. 
Chromium metal is also potentially available in even 
larger tonnage amounts, but the technology of chro- 
mium and chromium-base alloys has not advanced far 
enough to overcome the brittleness problem in chro- 
mium. Its production as a_ structural material is 


negligible. 


SMALL AMOUNTS REQUIRED 


In many cases, a large quantity of the uncommon 
metal is not needed to do its job. A few tenths of a 
per cent of columbium added to stainless steel will 
stabilize it so that corrosion will not take place after 
welding or slow cooling. Only 0.003-0.006 per cent of 
boron is added to steel to improve hardenability. Boron 
is called the “vitamin” element for steel, because it is 
effective in such small amounts. Beryllium-copper, 
which contains only 2 per cent of beryllium, is the 
strongest copper-base alloy available. In the cold- 
worked and aged condition, beryllium-copper develops 
over 200,000 psi strength. It is very useful in electrical 
springs, aircraft instruments, nonsparking tools, and 
other applications where strength, good electrical and 
thermal conductivity, and corrosion resistance are re- 
quired. Many of the uncommon metals are most 
familiar as alloying additions to steel. Typical ex- 
amples are molybdenum, vanadium, and chromium. 

In gas turbines titanium alloys are of most interest 
for the disc, blades, and vanes of the compressor stage. 
The temperatures involved are in the medium-high 
range, from 400 to 800 F, and titanium alloys have 
good strength-weight ratios and surface stability in this 
range. Molybdenum has great potentialities as a tur- 
bine-blade material, because of its exceptional strength 
above 1600 F. It has to be protected against oxidation 
for this application, and some progress is being made 
toward this end. 

Zirconium’s excellent corrosion resistance, adequate 
strength, and permeability to slow neutrons make it an 
ideal material of construction for nuclear reactors. 


127 


Uranium’s function as a fissionable fuel for reactors is 
well known. Beryllium is of interest here because it 
has low neutron absorption characteristics. In nuclear 
reactors there is also a need for materials with very 
high neutron absorption characteristics, for control 
purposes. Several of the uncommon metals, such as 
cadmium and boron, are useful in this connection. 

Germanium and silicon crystals are especially use- 
ful as rectifiers of extremely small currents at very high 
frequencies. Germanium transistors, which perform 
the functions of a triodd, to both rectify and amplify 
electric current, are a most significant development. 
They suggest the possibility of ultimately replacing 
vacuum tubes in many applications. Though only a 
minute quantity of germanium is used in each rectifier 
or transistor, the potential demand for the metal is 
such that fears were expressed at an early stage that 
supplies would be inadequate. However, it now ap- 
pears that facilities to recover and refine the metal will 
be adequate to meet any foreseeable demand in this 
general field of application. 

The use of tungsten, tantalum, and molybdenum in 
the electronic and lamp industry is important. Rhe- 
nium is another uncommon metal which shows good 
promise, and research and development work is being 
done on rhenium for this application. Thorium and the 
rare earths find application in the electronic field as 
electron emitters, and are incorporated into filaments 
or cathodes for this purpose. 


UNIQUE Properties IMPORTANT 


Unique properties of some of the uncommon metals 
are the key to their industrial utilization. Tantalum has 
unexcelled resistance in many acids. Indium imparts 
to tin the ability to wet glass and is used as an indium- 
tin alloy for glass-sealing purposes. Selenium makes 
such a good power rectifier that there is a considerable 
under-supply of this metal. 

The field of the uncommon metals is just beginning 
to open up. Of the 98 elements reported so far, over 
two-thirds are metals. Of these, scarcely more than a 
dozen are really common. What is not yet known about 
the uncommon metals will be vastly more important 
than what is now known. Many of these metals have 
never been prepared in pure enough form to permit 
their intrinsic properties to be evaluated. Progress has 
been rapid recently, however, in recovering these 
metals in pure form. Frequently, this gives a new field 
of usefulness not realized from the impure metal of 
the past. This trend is certain to continue. Only the 
future will tell what will develop from further work 
on the uncommon metals. 
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Pattern for Progress 


The cornerstone for a new German research center was placed at Frankfurt am 
Main on October 31. The two new buildings going up there mark the establish- 
ment of Battelle Memorial Institute for Germany. The following is the text of 
Director Clyde Williams’ speech which was presented at the ceremony: 


T WOULD BE difficult for me to describe the pleasure 
that I have on this occasion. To be present here 
with friends who, I am sure, feel the same sense of 

the historical significance of this ceremony that I do, is, 
indeed, a memorable experience. 


We are here to lay the cornerstone of a building 
which will be the home of Battelle Memorial Institute 
in Germany. Your own great poet, Goethe, has some- 
thing to say on this subject. “Three things”, he says, 
“are to be looked to in a building: that it stands on 
the right spot; that it be securely founded; that it be 
successfully executed”. 


Like all those universal geniuses who have left the 
world richer for their thought, Goethe speaks for all 
men. And his statement has hidden meaning. It is true 
that we shall here erect a building. But with your help, 
my friends, we hope to erect something more; some- 
thing that Goethe’s words will apply to with the same 
power that they do to the building itself. For here we 
propose to build Battelle Memorial Institute—a house 
not made with hands—but nonetheless real. May we 
express a fervent prayer that it stand on the right spot; 
that it be securely founded; that it be successfully 
executed. 


Nearly twenty-five years ago Battelle laid the corner- 
stone for its first laboratory in Columbus, Ohio, in that 
part of the United States known as the Middle West. 
The founding of this laboratory represented the dream 
of Gordon Battelle, a man who dedicated his entire 
fortune to establish an institution for research and 
education for the benefit of industry. Through the en- 
couragement of industry he saw a realistic opportunity 
to better the lot of all mankind. How sound and far- 
reaching this idea was we can, perhaps, judge better 
than Gordon Battelle himself. Because of it, we stand 
here today. And is it not worthy of our best efforts? 
Human industry stands at the base of all social sys- 
tems; and the measure of its effectiveness is the meas- 


ure of the social system itself and in the end deter. 
mines its survival or its failure. To help industry is to 
help ourselves. 


Can there be any doubt that this building stands on 
the right spot? Where would it be more appropriate to 
erect an institution dedicated to the good of industry 
than here in Germany which in the past has given so 
much to world civilization and, I am happy to say, to 
American technology. Where would we be today with- 
out the contributions of Leibnitz, of Gauss, Haber, 
Ostwald, Nernst, and the host of organic chemists, of 
Roentgen, Wohler, Tammann, and Siemens, to men- 
tion only a few. 


In this cornerstone we place a capsule—in time- 
honored fashion—-containing certain documents and 
objects characterizing our times. It is truly significant 
that this capsule was made of titanium in Battelle’ 
own laboratory in Columbus. Here is a metal that a 
few years past existed only as a laboratory curiosity— 
yet you see it in massive form, rolled and welded into 
shape in what is possibly the most complicated object 
yet fabricated of this material. It symbolizes the new 
and wonderful things that science can bring to it 
dustry—a metal as strong as steel, almost as light as 
aluminum, and as corrosion-resistant as stainless steel. 
Its commercial availability is proof of the value of 
applied research which bridges the gap between sti 
ence and industry. 


It must be apparent that in Battelle’s decision to 
extend its laboratories into Germany there is te 
mendous confidence in success. This confidence is i 
you; for this is to be a German institute, with a stall 
of Germans working for Germany. Its success will be 
your success. Battelle can bring a building into e& 
istence; it can create a plan of helping industry by 
research; but the contributions of a loyal staff, work 
ing together for a common purpose, will determine the 
lasting success of this edifice. 
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It would be possible for me to go on to point out 
that the world is in a crisis and that it desperately 
needs the good will of men working together for such 
worthy objectives as this. But it seems to me that such 
matters are not for us to discuss here. It is true that 
what we call Western Civilization needs to be bound 
together by strong ties of international cooperation. 
But I am confident that improving the living standard 
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Perhaps this bond of friendship between scientific men 
in two different laboratories may grow into a friendly 
relationship between two cities. The generous wel- 
come that has been given to us by the City of Frank- 
furt will be reciprocated, I am sure, by the City of 
Columbus. And who can tell what will be the ultimate 
result of this friendship. Let us build together to this 
purpose unselfishly. This spirit has been well expressed 








of men by simply making their industrial effort more by Goethe: 
productive will do more to help the common cause of 


, “Die goldne Kette gib mir nicht, 
freedom all over the world than any talk of interna- 6 & 


Die Kette gib den Rittern. 

Ich singe, wie der Vogel singt, 

Der in den Zweigen wohnet; 

Das Lied, das aus der Kehle dringt, 
Ist Lohn, der reichlich lohnet.” 


tional cooperation. 


Of one thing we may be sure, we shall here establish 
a strong relation of sympathy and friendship between 
this laboratory and our laboratory in the United States. 


Director Clyde Williams (foreground, second from left) speakng at the cornerstone ceremony for Battelle-Frankfurt. To 
Dr. Williams’ left are guests representing German government, science, educaton, and industry. In the front row are Herr 
Dr. Sieglitz, a representative of Farbwerke Hochst; Heer Stadtrat Miersch, a representative of the City of Frankfurt; Mr. 
Herbert S. Weast, United States commercial attaché; Heer Ministerialdirektor Dr. Reuss, representing the Hesse Govern- 
ment; Herr Dr. Rajewsky, director of the Max Planck Institute for Biophysics, representing the Johann Wofgang Goethe 
University, Frankfurt/Main; and Herr Regierungsdirektor Dr. Frowein. Looking over Stadtrat Miersch’s shoulder is Stadt- 
kdémmerer Herr Klinger. Frankfurt city treasurer. At the lower left may be seen the titanium time capsule which was placed 
in the cornerstone. 
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Notes From Battelle 


NEW HIGH-ENERGY SOURCE OF RESEARCH 


Cobalt-60, a radioactive material that is a high- 
energy source, is now available for industrial research 
at Battelle. Having proved effective in medical re- 
search, this radiation source is also being found useful 
in industrial applications. 

Battelle received its first multicurie consignment of 
cobalt-60 last month. It is housed in a newly con- 
structed 5-ton lead and concrete structure designed to 
hold 100 curies of the intensely radioactive materials. 
Such an amount of cobalt-60 is about the size of a large 
thimble but is equivalent in radioactivity to $2,000,000 
worth of radium. It has the penetrating power of a 
2,000,000-electron-volt X-ray machine. 

Radiochemist Ralph Belcher stated that: “This 
tremendous energy will give us a powerful new tool 
for conducting studies extremely difficult or im- 
practical before because of the lengthy periods of 
radiation necessary with other available radioactive 
materials”. He pointed out that cobalt-60 will be useful 
for the detection of internal flaws in metals and other 
materials and for inducing chemical reactions in chem- 
ical processing. It also has promising possibilities for 
the cold sterilization of foods and medicines in their 
containers. 

The new radiation source will permit research pro- 
jects on a pilot-plant scale and will prepare the 
groundwork for the future use of other atomic-energy 
by-products as they become available. 


COAL IN THE CANADIAN ECONOMY 


Canada’s expanding industries should continue to 
increase the country’s need for coal. Moreover, past 
experience indicates that a growing proportion of that 
coal will probably be supplied from Canadian sources. 
These were predictions made by Ralph A. Sherman 
before the Coal Division of the Canadian Institute of 
Mining and Metallurgy which met in Winnipeg last 
month. Mr. Sherman, who directs research in fuels 
and mechanical engineering at Battelle, reported that 
Canada’s total consumption of coal increased 9 per 
cent in the last five years. During the same period, 
consumption of Canadian coal rose 17 per cent. 

In a detailed analysis of Canada’s coal picture, he 
pointed out that more coal will be needed for electric 
generation to supplement expanded hydroelectric 





power, for drying of agricultural products, for steam 
for heating and industrial processes, and for heating 
Canada’s growing number of homes. The westward 
spread of population to the prairie Provinces, which 
are near the great coal fields of Alberta, will help to 
increase the use of Canadian coal. 

Sherman concluded by stating that with the solving 
of such engineering and economic problems as the 
use of coal in the gas-turbine locomotive and _ the 
preparation of synthetic and liquid gaseous fuels, the 
need for coal will advance sharply. 


IMPROVED EXTENSOMETER 


An extensometer that automatically releases. itself 
from the test specimen before the breaking point js 
reached, and without stopping the test, has been de- 
veloped by Battelle engineers. The breakaway feature 
is particularly useful in high-temperature testing op- 
erations. Heretofore, the protection and insulation of 
the extensometer have been difficult problems. The 
new automatic release protects not only the extenso- 
meter but also other indicating and recording mechan- 
isms that might be used. 

The instrument is simple in construction, and its 
parts are easily replacable. License for its manufacture 
is yet to be issued. 


ZIRCONIUM ALLOYS 


Strength of materials at high temperatures is im- 
portant in this age of extreme pressures and tempera- 
tures. Because of the high-temperature qualities of 
zirconium, Battelle scientists studied the effect of 
minor additions upon the strength of zirconium in the 
range from room temperature to 800 C. The alloying 
elements were selected on the basis of principles de- 
veloped in prior work in this field and were com- 
pounded according to the expected solubility of the 
additives in zirconium. 

The results of the study agree, in general, with 
trends established in previous investigations. It was 
found that molybdenum and possibly niobium are 
most effecitve in strengthening zirconium at tempera- 
tures below 500 C. However, aluminum, tantalum, and 
vanadium are most effective at temperatures above 
600 C. Titanium appears to be most effective in the 
temperature range 300 and 700 C. 
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RECENT PAPERS AND ARTICLES 
BY THE RESEARCH STAFF* 


The American Society for Testing Materials Looks at Tin. B. W. Gonser. 
Metals Progress, September, 1952. 


Preparation of Zinc and Magnesium for Reformatsky and Grignard Re 
agents. I. W. Huber. Chemical Analyst, September, 1952. 


Effect of Residual Compressive Stress in a Hotel-China Glaze on Some 
Physical Durability Properties of the Glaze. W. J. Koch, C. G. Har 
man, and L. S. O’Bannon. Journal of the American Ceramic Society, 
September 1, 1952. 


Indium Alloys Finding Important Commercial Uses. R. 1. Jaffe and S. 
Marguerite Weiss. Materials and Methods, September, 1952. 


High-Speed Photography in Design. C. D. Miller and K. Shaftan. Product 
Engineering, September, 1952. 


Food Production by Fungi. R. F. Robinson. Scientific Monthly, September, 
1952. 


Photoelectric Scanning of Fluorescent Indications. S. A. Wenk, K. D. 
Cooley, and R. M. Kimmel. Non-Destructive Testing, Summer, 1952. 


Vapor-Liquid Equilibrium in the Binary System Hydrazine and Water. 
R. Q. Wilson, H. P. Munger, and J. W. Clegg. Chemical Engineering 
Progress Symposium, Series No. 3, Vol. 48. 


*In most cases, reprints will be available from the Battelle Publications 
Office upon request. 


131 

















A Word About Battelle Technical 
Review Abstracts 


The abstracts that appear in the following pages 
are prepared from approximately 900 American and 
foreign technical journals, as well as from books and 
other literature received in the Battelle Library. Pre- 
pared by a professional staff trained in various tech- 
nological fields, the abstracts are selected for their 
usefulness to the Battelle research staff. They are now 
being made available to technologists and scientists 
in industry and research in all parts of the world, 
through the pages of the Battelle Technical Review. 
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BATTELLE TECHNICAL REVIEW 
ABSTRACTS 


SECTION INDEX 


AGRICULTURAL RESEARCH i 
Plant and animal nutrition; ‘insectic “ides; fungicides; fertilizers; weed control; soils; etc. 


ANALYSIS—CHEMICAL AND PHYSICAL . 
Methods and apparatus for qualitative and ‘quantitative determination of the compo- 
sition of matter. 


APPARATUS, METHODS, AND STANDARDS . . . . «© 1 ee ee we we es 
Industrial measurement, inspection, and control; laboratory equipment and proce- 
dures (except when auxiliary to other subjects); standards and specifications. 


CERAMICS > ee eee ee ee soe «8 ee ae eee 
Abrasives; inorganic cements; glasses; ceramic coatings; structural clay products; 
refractories; whitewares. 


CHEMICAL TECHNOLOGY .. . : ‘ 
Chemical engineering and process equipment; chemistry of materials such as wood, 
paper, textiles, and coal and petroleum by-products; petroleum refining. 


CHEMISTRY—GENERAL, INORGANIC, AND PHYSICAL . 
CHEMISTRY—ORGANIC ... =. + 6 © © e @ e 


CLEANING, FINISHING, AND COATINGS—METALLIC 
Buffing and polishing; chemical and electrochemical c lea -aning and coatings; diffusion, 
dip, oxide, sprayed, weld-deposited, and vapor-deposited coatings; cladding. 


Commossoss . « 2 2 «© « : 
Theory, measurement, and pre vention (except by: means of coatings). 


we. «nr eue ea ed ¢v & & & © £6305 740 Se See 
Design of parts, equipment, and structures (except when auxiliary to other subjects); 
theoretical stress analysis. 


ELECTRICITY AND ELECTRONICS 
Electrical and electronic theory, circuits, equipment, ‘and applications (except when 
auxiliary to other subjects ). 


FouNpDRY PRACTICE 
Melting; casting; pouring; rigging: sh: ke ‘out and trimming: molding; core ‘and pattern 
making; metallurgical control. 


Fue. TECHNOLOGY ew ere oo ee 
Solid, liquid, and gaseous fusle— their properties and combustion; carbonization, 
liquefaction, and gasification of solid fuels; synthetic fuels. (For combustion in 
engines, see Section 21.) 


Grapuic ARTs. . . . , “ea ee se ee 
Printing and decors sting processes, equipment, and materials; book manufacture: 
photography. 


Heatinc, Dryinc, AND Ain CONDITIONING 
Space heating; ee humidification; materials drying and heating; equipment 
such as ovens, boilers, furnaces, heat pumps, and auxiliaries. 


LUBRICATION AND FRICTION ee ee Sit 
Lubricants and lubricating methods; friction fundamentals; nonmetallic bearing 
materials; oil filtration; lubricating-system design. 


METALLOGRAPHY AND PRIMARY STRUCTURES. . . 
Microscopy, diffraction methods and other tec hniques: phase diagr rams; nuc doar end 
crystal structures; microstructures; macrostructures. (For structures resulting from 
transformation or deformation see Sections 11 and 13, respectively. ) 


METALS—FABRICATION AND UsEs Te ae ee a se 
Miscellaneous fabrication procedures; applications of metals, alloys, and specific 
processes 
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SECTION INDEX (Continued) 


METALS—MECHANICAL PROPERTIES AND TESTS . . . . . . ee ee ee 
Elasticity and plasticity; stresses and stress analysis; fracture; creep; shear; hardness; 
fatigue; wear resistance; deformation structures. 


MeETALS—PuysicAL PROPERTIES AND TESTS . . . . . . 1. ee ee ees 
Mass, thermal, thermodynamic, chemical, electrical, magnetic, and optical properties. 
EE 
Preparation for working; forging; rolling; extrusion; swaging; tube making; wire and 
drawing; slitting, sawing, shearing, etc. 
METALS—SECONDARY WORKING . . . 


Drawing; impact extrusion; forming; stamping; machining and machinability; grind- 


ing; honing and lapping; strain hardening; shot peening; flame cutting. 


METALS—SMELTING, REDUCTION, AND REFINING See cn ee ee ee ee ee 
Smelting and reduction of ores; distillation of metals; electrolytic winning and 
refining; thermit processes; cementation; amalgamation; carbonyl, halide, and 
hydride processes; ingot practice. 


METALS—THERMAL TREATMENT ...... . 1. ee ee ee ee 
Homogenization; annealing; normalizing; patenting; quench, precipitation, and case 
hardening; tempering; stress relief; cold treatment; heating and cooling media. (For 
effects of thermal treatment, see Sections 11, 12, and 13.) 


METALS—TRANSFORMATIONS AND RESULTING STRUCTURE. . . . ..... . 
Diffusion; nucleation and grain growth; recovery and recrystallization; allotropic 
transformations; precipitation; eutectoid reactions; other solid-state reactions; liquid- 
phase reactions; solid-liquid, vapor-solid, and vapor-liquid reactions. 


METALS—WELDING OR JOINING . . . 


Welding; soldering; brazing; weldability and weld tests; ‘bonding metals to non- 


metals; adhesive bonding; mechanical fastening. 


Research and research organizations; general metallurgical articles; mathematics; 
medical research; patent law; other unclassified subjects. 

ORE AND MATERIAL BENEFICIATION . . ...... ee ew ew ew ew es 
Preparation and concentration of solid materials; roasting; calcining; sintering; nodu- 
lizing; briquetting; mineralogy. 

PAINTS, VARNISHES, LACQUERS, AND ENAMELS . . . 


Organic and inorganic coatings (except ceramic coatings); their composition, prop- 
erties, application, and testing. 
Theory and practice (except as covered in other sections). Includes aerodynamics; 
biophysics; flow of gases and liquids; deformation of solids; heat transfer; nucleonics; 
semiconductivity and superconductivity; ultrasonics; etc. 


PLastics AND HicH PoLyMERS 


Polymerization; properties; testing; processing methods and equipment; compound- 


ing. (Does not include rubbers and surface-coating resins. ) 
EEO eee ee eee eee 
Sampling, analysis, collection, prevention, and treatment of gaseous and liquid 
wastes, including smoke, fumes, odors, fly ash, dusts, aerosols, sewage, and industrial 
wastes; by-product recovery; meteorological, topographical, and biological effects. 


PowvER METALLURGY 


Powder production and properties; mixing; compacting; sintering; post-sintering 


operations. 

PrriME Movers a eee, Ce a 
Reciprocating engines; turbines; jet engines; rockets; locomotives; auxiliary equip- 
ment; power from atomic fission. 


RUBBERS AND OTHER ELASTOMERS re ae a oe 
Polymerization; properties; testing; processing methods and equipment; compounding. 


STATISTICS AND ECONOMICS Te ee ee ee ee ek ee ey 
Natural resources; supplies; production and cost data; articles on economic trends. 
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BATTELLE TECHNICAL REVIEW 


Volume 1, Numbers 11-12 


1. ORE AND MATERIAL BENEFICATION 


14273* South African Scheelites and an X-Ray Method 
for Determining Members of the Scheelite-Powerllite Series. 
F. H. S. Vermaas. American Mineralogist, v. 37, Sept.-Oct., 
1952, p. 719-735. 

Presents a description of physical and chemical properties of 10 
South African scheelites and of the synthetic CaWO,.-CaMoO, 
series. 3 variation diagrams of values of 20 with chemical com- 
position of this series are also given, by means of which MoO; 
content of a member can accurately be determined from its 
x-ray diffraction angles to within 1%. 16 ref. 


14274* Blowpipe Petrography. Wilfrid R. Foster. American 
Mineralogist, v. 37, Sept.-Oct., 1952, p. 758-763. 

Procedure involved in above method is outlined. Various thermal 
effects which may be utilized are briefly discussed, and several 
examples illustrating application of technique in distinction of 
easily-confused minerals are presented. 


14275 Where 1972's Iron Ore is Coming From. Business 
Week, Oct. 4, 1952, p. 70-72, 74, 76-77. 

Economic survey in which open pits vs. underground mining, 
and beneficiation are discussed. 


14276* A Report of the Research Committee Coal Divi- 
sion C. I. M. E. Swartzman. Canadian Mining and Metallurgical 
Bulletin, v. 45, Sept. 1952, p. 518-523; Transactions of the 
Canadian Inistitute of Mining & Metallurgy, v. 55, Sept. 1952, 
p. 312-317. 

Report on experiments done on coal cleaning. Coal was sent 
to 2 pilot plants (one, a wet washer type; the other used 
dry-cleaning equipment); and a commercial plant. Diagrams 
and tables. 


14277* Froth-Flotation of Fines. Colliery Guardian, v. 185, 
Sept. 4, 1952, p. 282-284. 

Discussion, with author participation, of paper by G. S. Haslam 
and R. H. Ruddy (Aug. 7, 1952, issue). 


14278 Removal of Iron Impurities From Sand and Other 
Non-Metallic Minerals. Craig C. Hill. Ceramic Age, v. 60, Sept. 
1952, p. 24-25. 

Briefly describes above including present methods, the nature 
of Fe impurities, and new methods. Presents experimental data. 


14279* On the Role of Alkali Cyanides in the Depression 
of Pyrite. K. K. Majumdar. Journal of Scientific & Industrial 
Research, v. 11B, Aug. 1952, p. 344-346. 


Discusses mechanism of the above. Experimental results are 
briefly reported and analyzed. 11 ref. 

14280 Nemacolin Modernizes. David R. Mitchell. Mechan- 
ization, v. 16, Sept. 1952, p. 115-116, 119-121. 

Nemacolin Mine of Buckeye Coal Co., Green County, Pa. Flow 
diagrams and illustrations. 


14281 Trends in Coal Flotation. Mechanization, vy. 16, Sept. 
1952, p. 122-123. 


Briefly discussed. Typical installations illustrated. 


ABSTRACTS! 


November-December 1952 


14282 Factors in the Economics of Heat-Treated Ta- 
conites. Will Mitchell, Jr.. C. L. Sollenberger, and Ford F. 
Miskell. Mining Engineering, v. 4, Oct. 1952; Transactions of 
the American Institute of Mining and Metallurgical Engineers, 
v. 193, 1952, p. 962-967. 

Shows that heat treatment of ore prior to comminution reduces 
power requirements for grinding, reduces grinding media wear, 
and improves recovery of iron values from Minnesota magnetic 
taconite. Test data and analysis of economics of commercial 
application are presented. Tables, graphs, and micrographs. 


14283 The Tromp Heavy Media Process. John Griffen. 
Mining Engineering, v. 4, Oct. 1952; Transactions of the Amer- 
ican Institute of Mining and Metallurgical Engineers, v. 198, 
1952, p. 967-968. 

Briefly describes above process and its applications to separa- 
tion of coal and magnetite. 


14284 Application of Coarse Coal Magnetite Separators 
in an Existing Circuit. V. D. Hanson, W. K. Heinlein, and 
J. M. Vonfield. Mining Engineering, v. 4, Oct. 1952; Trans- 
actions of the American and Institute of Mining, and Metal- 
lurgical Engineers, v. 193, 1952, p. 983-988. 


14285* Crushing Practice and Theory. Part X. Charac- 
teristics and Performance of Hammermills. Part XI. 
Crusher Product Curves and Tables. Brownell McGrew. Rock 
Products, v. 55, Sept. 1952, p. 67-69; Oct. 1952, p. 107-109, 
156. 

(To be continued. ) 


14286* European Developments in Use and Processing 
of Glass Sands. B. M. Pearson. Rock Products, v. 55, Sept. 
1952, p. 81-87, 112. 

Emphasis on grading in its effects on melting properties in glass 
furnace; beneficiation processes highly developed with emphasis 
on o removal. Tables, flowsheet, layout diagram, and graphs. 
13 ref. 


14287* Hawkins Iron Ore Beneficiation Plant of the 
Cleveland-Cliffs Iron Company. W. R. Van Slyke. Skillings 
Mining Review, v. 41, Oct. 18, 1952, p. 1-4, 12-13. 
Describes above plant which has been moved to edge of pit 
in line with a present trend. Diagrammatic flow sheet is 
included. 

Miscellaneous Publications 


14288  Briquetting of Some Lignites and Non-Coking 
Coals Without a Binder; Improvement in the Briquetting 
Properties by Preheating to Temperatures Corresponding 
to the Plastic State. C. A. Basore, F. E. Brantley, and M. J. 
Jones. Engineering Experiment Station, Alabama Polytechnic 
Inst., Bulletin 16, April 10, 1952, 22 pages. (Alabama Poly- 
technic Bulletin, v. 47, no. 5.) (T1 ALI11b) 

A preliminary report of results obtained from small scale ex- 
periments. Cites advantages of briquetting coal without a 
binder as: decrease in amount of smoke or ash thereby in- 
the quality of the briquettes and decreasing the cost. 
3 ref. 


14289 The Technology of Iron Ore. B. D. Thomas. “Re- 


sources for Freedom. Vol. IV. The Promise of Technology” 


tPrepared from books, journals, and other material received by the Battelle Memorial Institute Library. 
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1. Ore and Material Beneficiation 


(U. S. Govt. Printing Office, Washington), 1952, p. 40-44, 
(T1383 UN3r) 

The role of technology and other factors in utilization of ores 
from various sources is discussed in relation to various steel- 
producing districts. These districts are shown, together with 
their ore sources and potential quantities of ore. 14 ref. 


See also: 
14816 (statistics in separation operations and coal cleaning ) 


14826 (liquid cyclones ) 


15282 (mineral resources directory ) 


2. METALS—SMELTING, REDUCTION, 
AND REFINING 


14290* Development Possibilities in Ironmaking. Robert 
Durrer. British Steelmaker, v. 18, Sept. 1952, p. 450-455. 
Suggestions are given for better utilization of raw material in 
wider use of ioe oxygen low-shaft furnaces, and re-melting 
scrap in converters. 


14291 Acid-Leaching Oxidized Ores Offers New Source of 
Nickel. George W. Pawel. Engineering and Mining Journal, 
v. 153, Oct. 1952, p. 94-95. 


Describes use of HCl on silicate ores to recover nickel. 


14292 Steel: Workhorse Today and Tomorrow. Iron Age, 
v. 170, Oct. 9, 1952, p. 382-390, 392-393. 

A report on recent trends in steelmaking, prepared for the 
Economic Commission for Europe by Robert Durrer, Zurich 
Polytechnicium. 

14293 Discussion at the Annual General Meeting, 1952: 
“Experimental Open-Hearth Furnaces”. Journal of the Iron 
and Steel Institute, v. 172, Sept. 1952, p. 40-43. 

Joint discussion on the following papers published in earlier 
issues of this journal: “Experiments With the Venturi Port and 
Modifications Thereof”, J. F. Allen; and “Summary of Results 
and Their Application in Practice”, J. R. Hall and A. H. Leckie. 
Diagrams. 

14294 Discussion at the Annual General Meeting, 1052: 
“Air Filtration and Wear in Open-Hearth Furnaces”. Jour- 
nal of the Iron and Steel Institute, v. 172, Sept. 1952, p. 43-45. 
Joint discussion on the following — published in earlier 
issues of this journal: “Measurement of Air Infiltration in Open- 
Hearth Furnaces”, R. Haynes; and “Dynamic Factors Asso- 
ciated With the Wear of Open-Hearth Furnace Roofs”, J. A. 
Leys and E. T. Leigh. 


14295* Recovery of Nickel & Zine From Silver Refinery 
Waste Liquor. Part II. Chemical Methods. R. K. Dutta and 
T. Banerjee. Journal of Scientific & Industrial Research, v. 11B, 
Aug. 1952, p. 342-343. 

Briefly presents above methods. 


14296 Co-operative Research in Iron Making. K. E. Jermy. 
Metallurgia, v. 46, Aug. 1952, p. 83-86. 

Describes organization and research work of the Iron Making 
Division, British Iron and Steel Research Association. 16 ref. 


14297 Electric Furnace Department Manufactures Large 
Ingots for Specialized Forge Plant. Arthur H. Allen. Metal 
Progress, v. 62, Oct. 1, 1952, p. 118-120, 196, 198. 

Presents progress of the A. Finkl & Sons Co. in Chicago since 
1879. Describes present day plant and operations in the elec- 
tric melt shop. 


14298 Aspects of the Continuous Casting of Non-Ferrous 
Metals. Part I. Experimental Casting Unit for Small Ingots. 
B. H. C. Waters. Metal Treatment and Drop Forging, v. 19, 
Sept. 1952, p. 379-384. 

Tables and diagrams. (To be continued. ) 


14299* A Study of the Production of Regenerated Pig 
Iron. III. ( Japanese.) Minoru Yoda. Nippon Kinzoku Gakkai-Si 
(Journal of the Japan Institute of Metals), v. 16, Jan. 1952, 
p. 60-63. 

Influence of coke-bed height and coke-scrap ratio upon carbon 
content of the pig iron produced was investigated; the furnace 


— 


was operated for 17 hrs. continuously in each experiment 
Graphs and tables. 


14300 New Iron Production Techniques. Sheet Metal In. 
dustries, v. 29, Sept. 1952, p. 784. 

Brief notes on a report by the United Nations Economic Com. 
mission for Europe, Geneva: “Recent Developments and Trends 
in Iron and Steel Technology”. Consists of papers by experts 
from 5 European countries and Canada. 


14301 The Fairless Works. Irwin H. Such and Walter J 
Campbell. Steel, v. 131, Sept. 22, 1952, p. 121-144. 
Comprehensive illustrated description of U. S. Steel's big new 
plant near Morrisville, Pa. The site covers 4000 acres. Initial 
annual capacity: 1.8 million net tons of ingot from nine 275-top 
open hearths; 1,134,000 net tons of Fe from 2 blast furnaces 
932,000 tons of coke from 174 coke ovens; 235,000 tons of hot. 
rolled sheet; 289,000 tons of cold-rolled sheet; 170,000 tons of 
tin mill product; 285,000 tons of bars; and 281,000 tons of 
steel pipe. Basic capacities could be at least trebled. 


14302 No Drastic Change Seen In American Blast Furnace 
Design. Owen R. Rice. Steel, v. 131, Oct. 20, 1952, p. 104 
107, 110, 113, 116, 119. 
Shows that arrangement of furnace layout generally follows 
either echelon, straight line, or crosswise casthouse arrange. 
ments. Automatic charging control, pneumatic bell hoists, 
handling of coke breeze, and gas cleaning equipment assist 
operator. 
Miscellaneous Publications 


14303 Blast Furnace Observations With Gas Probe. \\ 
Wolf. Henry Brutcher, Translation 2915, 17 pages. (From 
Stahl und Eisen, v. 71, Sept. 13, 1951, p. 986-991. ) 


Previously abstracted from original. 


14304 Production of Stainless Steels in the Electric Are 
Furnace, Using Oxygen. K. Bungardt, E. Pakulla, and K. 
Tesche. Henry Brutcher, Translation 2920, 24 pages. (From 
Stahl und Eisen, v. 72, Feb. 28, 1952, p. 245-255. ) 

Previously abstracted from original. 


14305 The Technology of Iron and Steel. Clarence E. 
Sims. “Resources for Freedom. Vol. IV. The Promise of Tech- 
nology” (U. S. Govt. Printing Office, Washington), 1952, 
p. 31-40. (T13_ UN3r) 

In the face of adverse conditions, what can technology do to 
maintain an abundant supply of steel at low cost and of high 
quality? Attempts to answer this question from standpoint of 
iron and steelmaking. Discusses improved blast furnaces, coke 
supply and quality, direct-reduction process, improved steel- 
making processes, and other seiausthtel savings through tech- 
nology. 


14306 — The Technology of Manganese. S. L. Case and 
John W. Clegg. “Resources for Freedom. Vol. IV. The Promise 
of Technology” (U. S. Govt. Printing Office, Washington), 
1952, p. 45-54. (T13 UNSr) 

Discusses various possible means for reduction of the large 
waste now encountered in smelting of ferromanganese. 18 ref 


14307 The Technology of Titanium. Robert I. Jaffee and 
John M. Blocher, Jr. “Resources for Freedom. Vol. IV. The 
Promise of Technology” (U. S. Govt. Printing Office, Washing- 
ton), 1952, p. 65-81. (T13 Un3r) 

Previously abstracted from the original. 


14308 The Technology of Zirconium. Robert I. Jaffee and 
Ivor E. Campbell. “Resources for Freedom. Vol. VI. The Prom- 
ise of Technology” (U. S. Govt. Printing Office. Washington), 
1952, p. 83-93. (T13 Un3r) . 
Discusses production problems, new processes, means of in- 
proving performance—largely with respect to corrosion resist- 
ance and mechanical properties, present and potential applice- 
tions, and future prospects. 


14309 Treatment of Titaniferous Magnetite Ore From 
Iron Mountain, Wyo. A. E. Back. C. J. Chindgren, and R. G. 
Peterson. U. S. Bureau of Mines, Report of Investigations 4902, 
Aug. 1952, 15 pages. (TN21 Un3r) 

Describes laboratory development of method for the above. 
The ore is roasted with 15% NasCO, to convert vanadium to a 
water soluble form and fix soda for subsequent electric-smelting 
step. Approximately 90% of V is recoverable in a product 
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assaying 80% V.Os. Leached calcine is atgeatine and smelted 
in a graphite-lined electric-arc furnace. Substantially all of Ti 
is recovered in a soda slag, assaying 60% TiO, and 2% Fe, which 
can be upgraded to 75-80% TiO. by leaching with dilute H»SO.. 
About 90% of Fe is recovered as pig iron, containing only minor 
amounts of V, Ti, and S. 11 ref. 


See also: . 
14342 (tungsten carbide powder production ) 
14562 (spectroscopic control in Zr and Hf production ) 


3. FOUNDRY PRACTICE 


14310 How to Develop Cast Products. R. J. 
Foundry, v. 80, Oct. 1952, p. 120-123, 205. 

Presents a practical method of product design that may be 
adopted by any foundry product-development department. It 
can operate at minimum cost for production of best possible 
product in a minimum length of time. Includes description of 
experimental stress-analysis set-up. 


14311 Chemical and Physical Changes in Magnesium- 
Treated Irons. Masazo Okamoto and Renpei Yoda. Foundry, 
y. 80, Oct. 1952, p. 126-127. 

Study of above made by varying the holding time before pour- 
ing, as well as by addition of chlorides, fluorides and oxides. 
Micrographs and graphs. 


Franck. 


14312 Production of Manganese-Steel Castings. F. Cousans 
and W. C. Meredith. Foundry Trade Journal, v. 93, Sept. 11, 
1952, p. 287-293. 

Following a brief history of Mn-steel, early production methods, 
typical designs of castings, and present-day foundry methods 
for above are given. Molding materials and washes, feeding 
heads, pouring, knockingout, and quenching are dealt with and 
mold layouts of examples of important castings are given. 
Diagrams and photographs. 


14313 Productivity in the Coreshop Increased by Using 
Coreblowers and Synthetic Resins. P. G. Pentz. Foundry 
Trade Journal, v. 93, Sept. 11, 1952, p. 295-298; disc., p. 
299-300. 

Describes the above in bronze making, including resins avail- 
able, effect of clay, stripping, potential economies, obstacles, 
rates of production, and advantages of core-blowing. 


14314 Sand-Cast 
Trade Journal, v. 
324-325. 

Previously abstracted from Metal Industry, v. 80, June 13, 1952, 
p. 481-484, 489. 


14315 The Influence of Primary Particles on the Grain- 
Size of Cast Magnesium-Aluminium Alloys. W. A. Baker, 
Myriam D. Eborall, and A. Cibula. Journal of the Institute of 
Metals, v. 81, Sept. 1952, p. 43-47. 

Describes experimental data determining the similarity between 
the superheating and carbon process for grain-refinement of 
Mg-Al alloys and whether or not a nucleating substance was 
responsible for both, or either, of them. 2 types of primary 
particle were found, 1 in Fe-rich phase, and other of unknown 
identity. Photomicrographs. 14 ref. 


Grand. Foundry 
317-324; disc., p. 


Beryllium-Bronze. L. 
93, Sept. 18, 1952, p. 


14316 Discussion on “Some Experiments With Ductile 

Cast Iron.” G. Singh. Metallurgia, v. 46, Aug. 1952, p. 93. 

A contribution to the subject of the above paper by C. C. 

gson and C. S. Johnson (May 1952 issue). Gives experi- 

ences on slag removal after inoculating with Mg. Photomicro- 

graphs. 

14317 Shell Molding. 

1952, p. 121-127. 

Article includes such topics as mechanization, controlling fac- 

tors, castable metals, and pattern materials. Illustrates the fun- 
amental steps of manual and automatic shell molding. Diagram 

and photographs. 

14318 Shell Molding: New Machine Makes it Automatic. 

Steel, v. 131, Oct. 6, 1952, p. 83-84, 86. 

Describes equipment developed by Powdered Metal Products 

which can turn out 20 complete shells from a single set of dies. 
esents advantages and outlines the operation. Photographs. 


Product Engineering, v. 23, Oct. 


Miscellaneous Publications 


14319 Fundamental Studies at an Experimental Small 
Cupola. E. Piwowarsky and K. Kriimer. Henry Brutcher, Trans- 
lation 2323, 20 pages. (From Die Neue Giesserei, Technical- 
Scientific Supplement, no. 1, 1949, p. 3-10.) 

Experimental study of variables influencing zone of maximum 
temperature, temperature distribution, and gas composition 
during combustion in a coke-filled cupola, based on determina- 
tion of cupola temperatures with different blowing rates, using 
different sizes of coke, and on gas analyses of furnace atmos- 
phere for intermediate blowing rates. 


Books 


14320 Foundry Core Practice. Ed. 2. Harry W. Dietert. 548 
pages. 1950. American Foundrymen’s Society, Chicago. (TS236 
D56f2 ) 

Original edition written to bring together complete available 
technical and practical information on the subject of core- 
making. This edition incorporates new developments to bring 
the book up to date. Bibliography. 


14321 Die-Casting. Ed. 2. Charles O. Herb. 310 pages. 1952. 
Industrial Press, New York. (TS239 H41d2) 

Includes the die-casting process and its application in modern 
manufacture, die-casting machines, design of different types of 
dies, composition and properties of die-casting alloys, and the 
die-casting of zinc, Pe ato brass, and other non-ferrous 
alloys. 


See also: 
14466 (cooling rate of gray iron) 
14478 (rare-earth effects on cast steel fluidity ) 


4. METALS—PRIMARY WORKING 


14322 Some Friction Effects in Wire Drawing. G. D. S. 
MacLellan. Journal of the Institute of Metals, v. 81, Sept. 
1952, p. 1-13. 

Theoretical discussion which formulates a generalized version 
of Sach’s theory, to allow for effect of a cylindrical extension to 
a conical die channel, commonly called a “parallel”. Some pre- 
viously published results are correlated to this analysis. Author 
concludes that “parallels” have an appreciable effect on drawing 
force, and that allowance must be made for their effect in 
derivation of friction from back-pull experiments. Diagrams 
and photographs. 21 ref. 


14323 Producing Large Diameter Pipe to Exacting Speci- 
fications. Iron Age, v. 170, Sept. 25, 1952, p. 118-121. (A con- 
densation. ) 

Description of above, at A. O. Smith Corp., Milwaukee. Steel 
pipe, 8%—36-in. diam., is produced in 40-ft. lengths at rate of 
90-100 pieces per hour. Press capacities range to 11,000 tons. 
Flash resistance welding is used. Mechanical properties, inspec- 
tion, and quality control are discussed. 


14324 Automated Forging Line Boosts Output, Cuts Costs. 
W. G. Patton. Iron Age, v. 170, Oct. 2, 1952, p. 93-96. 
Describes automatic crankshaft forging line at Dodge Div., 
Detroit, which has virtually eliminated manual handling in pro- 
duction of semi-finished crankshafts from SAE-1045 steel billets. 
Big units in this unusual line are a Hagan rotary furnace which 
handles 300 billets per hr. and a 6000-ton Ajax forging press 
said to be largest forging press automakers are using. 


14325 Discussion at the Annual General Meeting, 1952: 
“Cold Rolling”. Journal of the lron and Steel Institute, v. 172, 
Sept. 1952, p. 28-40. 

Joint discussion on the following papers: “Cold Rolling With 
Strip Tension. Part I. A New Approximate Method Calculation 
and a Comparison With Other Methods”, H. Ford, F. Ellis, and 
D. R. Bland; “Effect of Tension on Torque and Roll Force in 
Cold Strip Rolling”, W. C. F. Hessenberg and R. B. Sims: 
“Pressure Distribution Between Stock and Rolls in Hot and 
Cold Flat Rolling”, C. L. Smith, F. H. Scott, and W. Sylwes- 
trowicz; and “Softening of Metals During Cold-Working”, N. H. 
Polakowski. Diagram. 27 ref. 
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4. Metals—Primary Working 


14326 High-Speed End Heating of Sucker Rods for Up- 
setting. D. R. Dale. Metal Progress, v. 62, Oct. 1, 1952, p. 
115-117, 194. 

Describes specially designed slot furnace using high-speed gas 
heating for the above. Diagram and photograph. 


14327 Drop-Forging Practice in Australia. (Concluded. ) 
H. J. Merchant. Metal Treatment and Drop Forging, v. 19, 
Sept. 1952, p. 405-411, 417. 


Describes production organization, inspection control and main- 
tenance s machines at Australian Forge and Engr. Pty., Ltd., 
Sydney, N. S. W. works. Brief descriptions of some of the 
methods of production are given together with production rates. 
Future expansion of drop-forging industry “down-under” is 
reviewed. Diagrams and photographs. 


14328 Details of Modernization of Certain Rolling Mills 
in France and Belgium. Sheet Metal Industries, v. 29, Sept. 
1952, p. 773-783. 

The works reviewed are: the Forges de Leval-Aulnoye; Phenix 
Works, Liége; and Ferblatil (S. A. John Cockerill). Annealing 
and tinplate cleaning facilities are also dealt with for the last 
company. Flow and other diagrams, table and photographs. 


14329 The Forward Slip in Cold Strip Rolling. R. B. Sims. 
Sheet Metal Industries, v. 29, Oct. 1952, p. 869-877. 

Gives details of measurements obtained during experimental 
research to determine effect of combined strip tensions on roll 
force and torque. Experimental results for carbon steel and 
copper are compared with 2 theoretically derived equations 
for ae’ slip with and without applied tensions. An alterna- 
tive and simpler method of computation is also proposed for 
case of rolling with tensions, based on a sonh-cnetiiledl edition 
ship. Table and graphs. 


Miscellaneous Publications 


14330 Rolling of Cast Iron Into Sheet From the Molten 
State. E. G. Nikolayenko. Henry Brutcher, Translation 2918, 
3 pages. (From Siel’khozmashina, no. 4, 1951, p. 18+.) 
Describes Ulitovskii’s process of rolling molten cast iron into 
sheets (see Brutcher Translations 568 and 569). Development 
work done on this process in the past 15 yrs. in Russia. Set-up of 
a modern plant for rolling cast iron into strip 41% in. in width. 
Thickness control of strip. Heat-treating practices; mechanical 
properties; dee drawability; corrosion resistance compared to 
steel sheets; advantages for roofing, etc. Production cost com- 
parison. 


14331 Large-Diameter High-Stren Pipe for Oil and 
Gas Transmission. Paul E. Noll. Third World Petroleum Con- 
.. -— eaunaaaeas sec. IX, 1951, p. 29-48; dis., p. 49. (TN863 


Characteristics of available high-strength pipe and their relation 
to pipeline design are reviewed. Means of increasing strength 
are enumerated, and characteristics and processes of manufac- 
ture of most common type of high-strength pipe, namely ex- 
panded or cold-worked pipe, are described. Effect of expansion 
is examined, both as affected by amount of deformation and by 
chemical composition of steel. Effect of heat on tensile prop- 
perties of expanded pipe is shown. An effective yield strength 
test of a section of pipe is described, in which incidental obser- 
vations were made by means of brittle coating. Graphs and 
macrographs. 


See also: 
14301 (pipe production at new Fairless works ) 
14783 (lu 


rication in the working of metals ) 


5. METALS—SECONDARY WORKING 


14332* The Significance of the Thermal Number in 
Metal Machining. B. T. Chao and K. J. Trigger. Engineer's 
Digest, v. 13, Sept. 1952, p. 311-313. (Condensed from Paper 
52-SA-58, American Society of Mechanical Engineers, June 15- 
19, 1952.) 

Theoretical analysis of heat flow in conjunction with cutting 
data in high-speed orthogonal metal machining operations. An 


explanation is offered for difference in chip curvature as cutting 
conditions are changed. Further significance of thermal number 
in metal machining is discussed. Diagrams and graphs. 


14333* Cup-Drawing From a Flat Blank: Part I. Experi. 
mental Investigation. Part II. Analytical Investigation. S. y. 
Chung and H. W. Swift. Institution of Mechanical Engineers. 
Proceedings (Applied Mechanics Div.), v. 165, W. E. P. 68. 
1951, p. 199-223; disc., p. 224-228. 

Part I gives an account of an experimental investigation of 
forces, work and strains involved, and conditions for success. 
ful drawing of a cylindrical shell from a flat circular blank 
Most of work was carried out on a low-carbon rimming steel 
but comparative tests were made with Al, brass, and Cu of 
different tempers. Includes description of stresses and strains 
in the deep-drawing process, based on plastic theory. Part I] 
presents an analysis of stresses and strains in the region of true 
drawing, taking into consideration effects of bending, thickness 
changes. strain-hardening, blank-holding force. die-profile fric- 
tion, and tool geometry, but not of anisotropy in material. The- 
oretical punch load-travel diagrams, process work, maximum 
punch loads and strains are compared with recorded experi- 
mental results over a wide range of tool design, operating con- 
ditions, and materials. Diagrams and graphs. 26 ref. 


14334* Hvdroforming Facilitates Drawing of an Intricate 
Jet-Engine Part. Joseph H. Lareau. Machinery ( American), 
v. 59, Oct. 1952, p. 206-209. 

Discusses new method of manufacturing a fuel nozzle swirl 
cup which makes use of hydroforming process. Advantages of 
this method are cited as better quality, fewer operations, and 
lower-cost tooling. Photographs. 


14335 Centrifueally Cast Jet Engine Rings: How to Rough 
Machine Them. Frank Meninger. Steel, v. 131, Oct. 6, 1952. 
p. 78-79. 

Briefly describes tools to remove crust on ahove castings made 
of Cr, Cr-Ni-Mo, and Cr-Ni-Mo-W alloy. Tabulated informa- 
tion on cast alloys, tool-grind data, and operating data. Photo- 
graphs. 

Miscellaneous Publications 


14336 Definitions. Functions, Tyves, and Designations of 
Cutting Fluids. O. W. Boston. American Society of Mechanical 
Engineers, Paper 52-SA-13, 1951, 3 pages. (TJ1 Am35p) 
ASTM and ASME-committee apvroved standards of cutting 
fluid terminology. Develoned in hope of being acceptable to 
both oil chemists and production men. 


14337 Report of an Investigation of the Strain Hardening 
Effect Unon Subseauent Levels Due to Metal Cutting. CL. 
Sonnenschein and W. P. Wallace. American Society of Me- 
chanical Engineers, Paper 52-SA-25, 1952, 5 pages. (TJI 
Am35p ) 

Presents experimental results of increase of hardness of SAE- 
1020 steel as a function of denth of cut for a given cuttine 
speed. from which an analytical expression of form H=CD! 
may be written. Attemnts were made to correlate resulting 
hardness with finish and chin tvpe produced. Hardness mea- 
surements were made with 15-N Rockwell Tester and verified 
by use of X-ray diffraction techniques. 


14338 Device for Electrospark Stamping. A. I. Cherny- 
shenko. Henry Brutcher. Translation 2836. 4 pages. (From 
Stanki i Instrument. v. 21, Nov. 1950, p. 35-36.) 
Describes portable device. Gives particulars of circuit diagram, 
and of component parts. 

Books 


14339 Machining Aleoa Aluminum. 72 pages. 1952. 
Aluminum Co. of America. Pittsburg. (TS555 ALS2m) 
Purpose of booklet: to outline tool characteristics for machining 
Al and its alloys; to suggest speeds, feeds and depths of cuts: 
to indicate where common practice as well as tools of standard 
design may be used; and to point out the use of special prac- 
tices or tools for better results. 


See also: 
14656 (applications of cast-alloy cutting tools ) 
14783 (lubricants for the machining of metals ) 
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6. POWDER METALLURGY 


14340 For Hot Jets: A Man and a Gun. Business Week, 
Sept. 20, 1952, p. 66-68, 71-72, 74, 76. 

ief description of production and shaping of Kentanium, a 
= alloy for jet engine parts. It is made of Ti, Ta, and Cb 
carbides plus Ni as a binder and is fired in a cannon. Photo- 
graphs. 

41 Zirconium Carbide Powder; Experiments in Hot 
is Chemical Age, v. 67, Oct. 4, 1952, p. 469-474. ( Based 
on paper by A. R. Hall and W. Watt. ) mai 
Describes experiments on preparation and properties of sin- 
tered Zr carbides produced without use of a bonding material. 
Two types of powder prepared from a commercial material of 
specified analysis were used. 


ngsten Carbide by Pyrolysis of Tungsten Hexa- 
oes Deke T. Hurd, H. R. McEntee, and P. H. Brisbin. 
Industrial and Engineering Chemistry, v. 44, Oct. 1952, p. 
2432-2435. 
Describes experimental methods for above. Diagrams and tables. 


14343. Trapping of Gases in Cold-Compacted Powders. 
J. Williams. Journal of the Iron and Steel Institute, v. 172, 
Sept. 1952, p. 19-24. 

A study to determine extent to which gas could be entrapped 
under varying compacting conditions for such dissimilar mate- 
rials as iron and thoria powders. Also deals with the state of 
trapped gases and theory. Tables and apparatus diagram. 


14344* Research on the Sintering of Doped Tungsten 
Powder. Chikao Ushioda, Gen-ichi Nakazawa, and Makoto 
Terui. Nippon Kinzoku Gakkai-Si (Journal of the Japan Inst- 
tute of Metals), v. 16, Jan. 1952, p. 63-66. 

Although no satisfactory explanation of the action of doping 
can be given, its effect on sintering seems to be that when 
doping reagents volatilize a finer grain size is produced than in 
pure tungsten. FeO impurities are appreciably reduced by 
action of these agents. Relationships of sintering current to 
shrinkage, hardness, resistivity, and apparent specific gravity 
are charted. 


See also: 
14457 (sintered magnets ) 


7. METALS—WELDING OR JOINING 


14345* The New Brown Boveri Welding Set. H. Kocher. 
Brown Boveri Review, v. 39, Apr. 1952, p. 128-134. 

Excellent welding results, high efficiency, and extraordinary 
great mobility due to the light weight are claimed for a new 
atented design. The welding current can be infinitely regu- 
fated over a range of 1:10 without changing connections at the 
terminals, and remote position regulation can_ be provided it 
desired. Several sets can be operated in parallel without special 
arrangements. Tables, graphs, and illustrations. 


14346* Combinable Electronic Controls for Air-Operated 
Heavy-Duty Spot Welding Machines. E. Gut. Brown Boveri 
Review, v. 39, Apr. 1952, p. 135-140. 

A synchronous precision electronic control with various modi- 
fied forms for practically all kinds of spot welding work is 
described. Diagram, table, and illustrations. 


14347* A Simple Electronic Weld Timer for Spot Weld- 
ing Machines. G. Gerspacher. Brown Boveri Review, v. 39, 
Apr. 1952, p. 140-142. 

Diagrams and illustrations. 


14348 Light Weight Welded Construction in Mechanical 
Engineering Structures. F. Koenigsberger. Transactions of the 
Institute of Welding, v. 15, Aug. 1952, p. 113-123. 
Theoretical basis and practical approach to above. 


14349 How to Pick the Right Welding Process. John J. 
Chyle. SAE Journal, v. 60, Oct. 1952, p. 30-38. (Excerpts from 
“Factors in the Selection of Welding Processes”, John J. Chyle. ) 
Previously abstracted from Machine Design, v. 24, Aug. 1952, 
p. 182-185, 265-266, 268. 


14350 A Survey of Modern Theory on Welding and Weld- 
ability. (Concluded.) D. Seferian. Sheet Metal Industries, v. 29, 
Sept. 1952, p. 827-832, 840. 

This final installment deals with electrodes: their manufacture 
by extrusion and dipping; operational characteristics; faults in 
coated; and classification. Includes information on selection of 
materials from which to manufacture electrodes, and effect of 
composition on the weld. Tables and photographs. 


14351 Bronze Welding. A Review of Its History, Prin- 
ciples, Practice, and Applications. T. J. Palmer. Sheet Metal 
Industries, v. 29, Oct. 1952, p. 917-923. 


Photographs. 


14352 How to Weld Stainless Steels. Lester F. Spencer. 
Welding Engineer, v. 37, Oct. 1952, p. 45-53. 

Discussion of above includes welding methods of manual arc, 
automatic arc, inert gas, gas, and atomic-hydrogen. Chrom- 
nickel and straight-chromium steels are dealt with. Corrosion 
resistance is mentioned and structure shown. Tables, diagrams, 
photographs, and micrographs of structure. 12 ref. 


14353 Resistance Welding of Stainless Steels. Lester F. 
Spencer. Welding Engineer, v. 37, Oct. 1952, p. 55-59. 

Presents welding procedures for austenitic stainless steel by 
spot, pulsation, projections, seam and roll-spot, and flash weld- 
ing for butt joints. Tensile strengths and microstructure. Dia- 
grams, photographs, tables, and micrographs. 


14354 Electronic Comparison Chart for Stainless-Steel 
Electrodes. Welding Engineer, vy. 37, Oct. 1952, p. 73-75. 


14355* Production Brazing. J. Raymond Wirt. Welding 
Journal, v. 31, Sept. 1952, p. 759-764. 

Information regarding production brazing processes, brazing 
filler metals, and some specific application of furnace brazing 
and induction brazing. Wide variety of metals and alloys are 
mentioned. Table ey photographs. 


14356* Should Preheat Be Substituted for High-Temper- 
ature Stress Relief in the Codes? E. Paul DeGarmo. Welding 
Journal, v. 31, Sept. 1952, p. 393s-396s. 

Results of seven independent investigations show that 400°F. 
preheat is just as effective as 1200°F. stress-relief heat treat- 
ment in improving performance of low-carbon steel weldments, 
welded with AWS Type E6010 electrodes, for static and impact 
load conditions. Preliminary studies with small specimens of 
plain C-steel indicate that preheat may not be quite as effective 
as stress relieving in case of fatigue. Tables and graphs. 


14357* The Strength and Ductility of Welds in Aluminum 
Alloy Plate. F. G. Nelson, Jr. and F. M. Howell. Welding 
Journal, v. 31, Sept. 1952, p. 397s-402s. 

Presents data accumulated over a period of several years on 
above made by the argon-shielded tungsten-arc oaieel and 
semiautomatic and automatic argon-shielded consumable-elec- 
trode methods. The data consist of tensile strength and free- 
bend elongation of butt welds and shear strength of longi- 
tudinal and transverse fillet welds. Tables and graphs. 


14358* Porosity in Mild Steel Weld Metal. Donald Warren 
and R. D. Stout. Welding Journal, v. 31, Sept. 1952, p. 406s- 
420s. 

A study of the above. Among the factors investigated are: 
current density; travel speeds; carbon-oxygen reaction: electrode 
type; base plate deoxidation; ferromanganese additions; arc at- 
mosphere; oxygen additions; oxide am os cooling rate or base 
plate thickness; and multipass welds. The shielded-inert-gas 
metallic arc process was used. Numerous tables and photo- 
graphs. 


14359* The Continuous Cooling Transformation of Weld 
Heat-Affected Zones. W. R. Apblett, L. K. Poole, and W. §S. 
Pellini. Welding Journal, v. 31, Sept. 1952, p. 421s-430s. 

A novel method is described for studying continuous coolin 
transformations that occur in the heat-affected zone of weld. 
ments. Significance of mode and type of transformation is dis- 
cussed. TTT diagrams are given for Mn high-tensile steel ( Navy 
Specification 48S5g). 3 different types of transformation were 
noted. Photomicrographs, photographs, and graphs. 
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7. Metals—Welding or Joining 


14360* Chromium Recovery During Submerged-Are Weld- 
ing. James G. Kerr and David A. Elmer. Welding Journal, v. 31, 
Sept. 1952, p. 431s-438s. 

Reactions in submerged-are welding of stainless steel depend on 
flux composition and welding conditions. Best fluxes are low in 
Mn and Si and high in basic compounds. Photographs, tables, 
and graphs. 15 ref. 


14361 Correlation of Weldability Tests With Structural 
Joints. Part Ill. Investigations With the Controlled Thermal 
Severity Test. C. L. M. Cottrell, M. D. Jackson, and J. G. 
Purchas. Welding Research, v. 6, June 1952, p. 50r-57r. 

New weldability test for low-alloy steel described. Used to de- 
termine relative liability to hard-zone crack formation when any 
low-alloy steel is welded with any metal-arc welding electrode 
and to determine welding procedure which will give crack-free 
hard zones in a cecal (tet. General equation for calculating 
cooling rate is proposed and critical cooling rates are derived for 
a number of different types of electrodes used for welding a low- 
alloy steel. Weldability index proposed for classifying low-alloy 
steels with reference to hard-zone cracking. 


14362 Some Suggested Causes of Porosity and Hot-Crack- 
ing in the Metal-Are Welding of Plain Carbon Steels. Arne 
Apold. Welding Research, v. 6, June 1952, p. 58r-66r. (Re- 
printed from Sveiseteknikk, Dec. 1950.) 


Reactions between slag and steel in terms of tendencies to ap- 
proach chemical jst, Renal Typical cases of surface porosity. 
New theories of porosity. Influence of welding procedure factors 
and slag properties on porosity. Dependence of hot cracks on 
welding conditions. Influence of chemical elements on freedom 
of welds from hot cracking. Theories on causation of hot crack- 
ing. Experimental data. Photographs and tables. 29 ref. 


14363* Bolt, Nut and Rivet Standards. Ed. 2. 255 pages. 
1952. Industrial Fasteners Institute, Cleveland. (TJ1320 In8b) 


See also: 
14331 (welding mae cinenster high-strength pipe ) 
14478 (rare-earth effects on cast-steel weldability ) 
14629 (measuring surface temperatures during spot welding ) 
14648 (welding of Ti-B alloy steel) 
15237 (high-conductivity glass-to-metal seal) 


8 METALS—THERMAL TREATMENT 


14364 High Frequency Heating and Temperature Distri- 
bution in Surface Hardening of Steel. ( English.) L. A. Drey- 
fus. Acta Polytechnica, (Electrical Engineering Series), v. 4, 
no. 5, 1952, 115 pages. (T1 Ac81) 

General survey of surface-hardening methods and problems is 
followed by mathematical analyses ( graphically interpreted) of 
eddy currents in ferromagnetic conductors having a red-hot non- 
magnetic outer zone enveloping a magnetic core at lower tem- 
perature; surface heating of pieces of “great specific thickness” 
(heat flow in 1 dimension); and surface heating of pieces of 
“small specific thickness”. 


14365 Continuous Annealing With Carbon Restoration. 
J. D. Armour. Industrial Heating, v. 19, Sept. 1952, p. 1586- 
1588, 1590, 1592, 1594, 1596, 1598, 1726-1729. 

Describes and illustrates a continuous roller hearth carbon res- 
toration furnace at Union Drawn Steel Div., Republic Steel 
Corp., Massillon, Ohio. Carbon restoration occurs during anneal- 
ing. Discusses theory and operation—latter for carbon and alloy 
steel. Photomicrographs of structure, pre- and post-treatment. 


14366 Armor Plate Quenched Rapidly, Uniformly in Hy- 
draulic Press. G. A. Leytze. Iron Age, v. 170, Oct. 16, p. 97-99. 


Briefly describes and illustrates above process as carried out by 
the Williamson Heater Co. Photographs. 


14367 Factors Influencing Pack Carburising. E. Mitchell. 
Metallurgia, v. 46, Aug. 1952, p. 61-72. 


A series of tests to establish the effect of various factors, includ- 
ing temperature and amount and type of energizer, on nature of 
case obtained with both plain carbon and alloy case-hardenin 

steels. Effect of dilution of carburizing compound is deéanet, 
and a suggestion made for a compound which will prevent for- 


mation of heavy carbide networks normally associated with 
heavily-alloyed case-hardening steels. Others factors influencing 
commercial pack carburizing process are examined and dis. 
cussed. Numerous photomicrographs of structure and tables. 


14368 How To Heat Treat Aluminum. Floyd A. Lewis, 
Materials & Methods, v. 36, Sept. 1952, p. 99-103. 

Survey of above includes preheating, annealing, solution heat 
treatment and aging, and equipment. Extensive table. 


14369 Carburizing of Steels. John L. Everhart. Material & 
Methods, v. 36, Oct. 1952, p. 135-150. 
Discusses: carburizing methods, heat treatment after carbur- 
izing, properties of carburized steels, causes of defects, and 
applications. Photographs and graphs. 


14370 Controlled Atmosphere Tempering. Harold N. [psen 
and Donald R. Mathews. Metal Progress, v. 62, Oct. 1, 1952, 
p. 123-128. 

Describes briefly theoretical considerations involved, and desir- 
able conditions to be striven for in carrying out the above as 
applied to iron and steel articles. Process and equipment are 
described. 


14371* The Decarburization of Iron and Steel. ( Japanese.) 
Ill. Deecarburization and Degasification of Iron Plates, 
Masuo Kawakami and Mayumi Someno. IV. The Relationship 
Between Rate of Gas Extraction and Diffusion Constant of 
Carbon in Iron. Mayumi Someno. Nippon Kinzoku Gakkai-Si 
(Journal of the Japan Institute of Metals), v. 16, Jan. 1952, 
p. 34-42. 

Gives details of carbon-determination apparatus and procedure. 
Results of investigation on decarburization with wet and dry H, 
are presented. Rates of gas extraction were measured by two 
methods. Diffusion constant was calculated from these rates, 
Tables, graphs, and diagrams. 


14372* Quenching and Tempering of §-Tin Bronze. 
(Japanese. ) Yoshikazu Hosoi. Nippon Kinzoku Gakkai-Si (Jour- 
nal of the Japan Institute of Metals), v. 16, Jan. 1952, p. 42-46. 
Detailed experiments were carried out on mechanism of above 
by means of electric resistance, hardness, and microscopic 
analyses. Tables, graphs, and micrographs. 


14373* Heat Treatment and Rate of Deformation of Vari- 
ous Different Punching-Die Steels. spenens. ) Sadao Koshiba 
and Sukeo Nagashima. Nippon Kinzoku Gakkai-Si (Journal of 
the Japan Institute of Metals), v. 16, Jan. 1952, p. 56-60. 
Hardness and rate of deformation due to heat treatment of 
various different punching-die steels was studied. Results are 
charted and tabulated. 


14374* Constitution Research as a Basis for the Heat 
Treatment of Steels. (German.) Adolf Rose and Peter Walter. 
Stahl und Eisen, vy. 72, Aug. 28, 1952, p. 1063-1074; dise., 
p. 1074-1075. 

Discusses limited significance of equilibrium studies to harden- 
ing and heat treating of steels; representation of austenite trans- 
formation as dependent from time and temperature with under- 
cooling; principal effect of carbon and pe elements on 
transformation with pearlite and intermediate phases; and neces- 
sity for further fundamental research in order to determine rela- 
tions between equilibrium and non-equilibrium conditions. 
Graphs and micrographs. 18 ref. 


14375* Compressed Air as Cooling Medium in Patenting 
Steel Wire. B. M. Pearson. Wire Industry, v. 19, Sept. 1952, 
p. 824, 827. 
Discusses recent progress in wire heat-treatment techniques. 
(To be continued. ) 
See also: 

14330 (heat treatment of cast-iron sheets ) 

14356 (preheat and stress relief-heat in welding ) 

14648 (heat treatment of Ti-B alloy steel) 

16653 (carbon content vs. hardenability of steels) 


9. CLEANING, FINISHING, AND 
COATINGS—METALLIC 


14376* Metal Spraying in Russia. Electroplating and Metal 
Finishing, v. 15; Metal Spraying, v. 2, Sept. 1952, p. 315- 
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317-318. (Based on articles in Stanki i Instrument, 1951, no. 6, 
p. 38 and no. 11, p. 34.) 

Descriptive text, sketches, and tabular data on the new Russian 
spraying pistols: electric arc type EM-4; and low pressure 
acetylene type GIM-1. 


14377 Brassfoundry Finishing Methods. F. Wild. Foundry 

Trade Journal, v. 93, Oct. 2, 1952, p. 393-396, 400. 

Reviews available methods and machinery for performing inter- 

mediate and final eperations on general brass-foundry nee 

nents including electrolytic and chemical polishing, bright dip- 
ing, degreasing and chemical cleaning, plating, coating, and 
cquering. 


14378 Tin and Its Alloys. Robert J. Nekervis. Industrial and 
Engineering Chemistry, v. 44, Oct. 1952, p. 2360-2364. 
Annual construction-materials review. Previous work reviewed 
which covers Sn alloy electroplating, electrotinning and immer- 
sion tinning practice, electro-tin plate manufacture, Sn-plate 
production, corrosion resistance of Sn-plate containers, corrosion 
resistance of other Sn coatings, hot-dip coating, soft solders, and 
Sn-containing materials. 102 ref. 


14379 Chemical and Anodic Treatments. (Concluded. ) 
V. F. Henley. Light Metals, v. 15, June 1952, p. 184; July 1952, 
p. 220-221; Aug. 1952, p. 266-267; Sept. 1952, p. 284-285. 

An annotated list of recent patents on electrobrightening and 
electropolishing; chemical brightening; anodizing; and_after- 
treatment of oxide films. Considers anodizing patents published 
by the British Patents Office since 1946, and appraises their 
potential or known usefulness. 


14380* Russians Claim Discovery of New Electroplating 
Method Using Alternating Current. Metal Finishing, v. 50, 
Sept. 1952, p. 69, 80. 

A note based on an article in “Pravda.” Little information is 
given. 


14381* The Production of Cast Nickel Anodes. Edmund R. 
Thews. Metal Finishing, v. 50, Sept. 1952, p. 70-74, 77. 
Describes production of above to avoid at least a few disadvan- 
tages frequently characterizing this type of nickel anode in com- 
parison with other anodes developed for this purpose. Includes 
information on deoxidizing. 30 ref. 


14382* Finishing Magnesium. John Starr. Metal Finishing, 
v. 50, Oct. 1952, p. 62-64. 

Includes preparation of Mg for finishing, use of chemical treat- 
ments, and organic coatings. Photographs. 


14383* A Practical Evaluation of Metallic Coatings as 
Affecting Sensitivity to Stress-Corrosion Failure. C. H. Han- 
non. Metal Finishing, v. 50, Oct. 1952, p. 65-66, 71. 

Reports results of tests in which Cu eyebolts with metallic coat- 
ings of Cu+-Ni+Cr, Cu+Ni+Sn, Cu+Ag, Cu+Sn, Ni+Sn, 
and single electroplates of Ag, Cd, and Sn were tested to eval- 
uate stress-corrosion. 


14384* Anodizing Aluminum With Sulfamic Acid: Com- 
parison of Sulfuric, Oxalic and Sulfamie Acid Processes. 
Sakae Tajima, Yasuyuki Kimura, and Toshiro Fukushima. Metal 
Finishing, v. 50, Oct. 1952, p. 67-71. 

Describes experimental procedure and results of above. Includes 
data on resistance to abrazion and corrosion. Diagrams and 
graphs. 


14385 Continuous Anodizing and Lacquering of Alumi- 
num Strip. Metal Industry, v. 81, Sept. 12, 1952, p. 208-211. 
Outlines above process with a description of Norwegian plant. 
Uses and properties of strip are given. Photographs and dia- 
grams. 


14386 Air Agitation: Its Effects in Sulphuric Acid 
Anodizing. R. C. Spooner. Metal Industry, v. 81, Sept. 26, 
1952, p. 248-250. 

Describes experiments which show how air agitation influences 
current density and film thickness in anodizing Al. Diagrams 
and tables. 


14387 Abrasive Tumbling Gives Precision Finishes Eco- 
nomically. Allen G. Gray. Metal Progress, v. 62, Oct. 1, 1952, 
p. 104-108. 

Describes above process with reference to previous work. Photo- 
graphs show typical applications to small parts. 


14388 Phosphate Coating Progress 1954-52. A. R. King. 
Paint Manufacture, v. 22, Sept. 1952, p. 325-329. 

Includes improved test methods and preparation of specifica- 
tions, rapid iron-phosphate treatments, derusting by phosphoric 
acid metal conditioners incorporating organic grease solvents 
and surface activators, and cold phosphating, especially for rusty 
surfaces. (To be concluded. ) 


14389 The Contamination in Evaporated Films by the 
Material of the Source. O. S. Heavens. Proceedings of the 
Physical Society, v. 65, sec. B, Oct. 1, 1952, p. 788-793. 
Describes methods to detect contamination of films of Ag or Ge 
by boats or filaments of W, Mo, or Ta used as sources. For tests 
at pressures down to 5X 10° mm. Hg, a metal system employ- 
ing an oil diffusion pump was fox» for pressures down to 
10°° mm. Hg, a glass system with a mercury pump and solid 
CO. +acetone was used. Tables. 


14390* Increasing Copper Content in White Brass and 
Copper Cyanide Solutions by Electrolytic Regeneration. 
Walter R. Binai. Plating, v. 39, Oct. 1952, p. 1120-1121, 1131. 
Describes new method of introducing Cu to the plating solution 
without addition of copper cyanide or copper cyanide concen- 
trate which is pentbatins 2m by an electrolytic regeneration cell. 
This cell is described in detail. Diagrams. 


14391* Copper Striking on Zine Die-Castings. Irvin K. 
Hauseman. Plating, v. 39, Oct. 1952, p. 1125-1126, 1131. 
Describes how problems encountered in plating Zn die-castings 
by one job shop were solved. Intensive studies relating to Cu 
striking problems over a 6-yr period plus different types of 
faulty plating and their remedies are discussed. 


14392* Current Alternatives to Nickel Chromium Plating. 
Plating Notes, v. 4, June 1952, p. 67-113. 

Conference held at Melbourne, May 1952. Following papers 
presented: “The World Metal Position”, A. F. Dunbar; “Bright 
Zinc Plating”, R. D. Taylor; “Practical Experiences With Bright 
Zinc”, A. Chesterfield; “Colourless Lacquers”, J. Towner; “Intro- 
duction”, J. J. Dale; “Practical Experiences With Chromium 
Without Nickel Undercoats”, D. Cam; and “A Report on Peri- 
odic Reverse Current Copper Plating”. Discussion is included. 


143893 Ceramics Shrug Off Turbine’s Tempest. SAE Jour- 
nal, v. 60, Sept. 1952, p. 38-41. (Based on “Applications of 
Ceramic Coatings in Aircraft Engines”, by John v Long. ) 
Describes use of ceramic coatings to withstand heat and corro- 
sion and to conserve critical materials. Test results are pre- 
sented. Comparative oxidation rates of uncoated Inconel, un- 
coated AISI 321 stainless, and Solaramic-coated 321; and on 
effect of corrosive agents on uncoated and Solaramic-coated 321 
stainless. 


14394* Metal Recovery by lon Exchange. T. J. Fadgen. 
Sewage and Industrial Wastes, vy. 24, Sept. 1952, p. 1101-1107. 
Laboratory study on above to obtain information: size of equip- 
ment; operating costs; and potential accomplishment. Examples 
are detailed for treating 3 rinse waters; chromic acid, nickel, and 
acid copper. Discusses relation to stream pollution and water 
conservation. 


14395 The Surface Treatment of Ferrous Metals Prior to 
Painting. H. J. Testro. Sheet Metal Industries, y. 29, Oct. 1952, 
p. 931-940. 

Includes abrasive methods (manual and mechanical), tumbling, 
dry blasting, vapor blasting, solvent cleaning, acid pickling, 
alkaline mon» emulsion cleaning, electrolytic cleaning, phos- 
phating, galvanizing, Sheradizing, tin and terneplate, and metal 
spraying. 


14396 The Mechanical Surface Finishing of Metals. (Con- 
tinued.) G. T. Colegate. Sheet Metal Industries, v. 29, Oct. 
1952, p. 941-948. 

This installment deals with polishing the specific metals: steel, 
cast iron, stainless steel, Mg alloys, Monel, Al, nickel silver, 
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9. Cleaning, Finishing, and Coatings—Metallic 


solid Ni, Cu, brass stampings, solid Ag, Au, Pt, Pd, Zn-base die- 
castings, and Britannia metal and pewter. Polishing electro- 
deposits is included. (To be continued. ) 


14397 Flame Plating: Wearing Parts Get Longer Lease on 
Life. Steel, v. 131, Sept. 29, 1952, p. 82-84, 86. 

New method applies undiluted deposit of tungsten carbide, in 
powdered form, on almost any metal. Process developed by 
Linde Air Products Co., New York, provides coatings 0.0005— 
cae Sag thick. Mechanical properties are discussed. Photo- 
graphs. 


14398* Prevention of Marine Corrosion by Metallizing 
Systems. Howard Vanderpool. Welding Journal, v. 31, Sept. 
1952, p. 791-798. 

A method has been developed for spraying Zn or Al to protect 
marine equipment over a period of life of ships. This is used in 
conjunction with organic coatings. Case histories are presented. 


Miscellaneous Publications 


14399 The Passivation of Tin-Plated Sheet Metal. W. 
Eilender. Battelle Translation, 8 pages. (From Werkstoffe und 
Korrosion, v. 2, 1951, p. 289-292. 

Previously abstracted from original. 


14400 Application of Electroplating Processes With a 
View to Improving the Quality of Materials. Battelle Trans- 
lation, 8 pages. (From Activite Technique de la Societe Jacquet- 
Hispano Suiza Depuis sa Fondation Bois-Colombe, Apr. 4, 1951, 
p. 3-10.) 

Gives details of systematic study of the electrochemical cleaning 
of austenitic 18-8 stainless steels, sponsored by the Ugine- 
Gueugnon Co. Describes rolling technique from ingot to sheet. 
Bath composition, cleaning conditions, bath maintenance, tank 
materials, cost factors, and savings resulting from substitution of 
the — process for mechanical surface finishing are dealt 
with. 


14401 Adsorption on and Absorption by Surface Layers, 
Particularly Phosphate Coatings, and Their Plasticity. H. 
Wiistefeld. Henry Brutcher, Translation 2784. 7 pages. (From 
Archiv fiir Metallkunde, v. 3, June 1949, p. 223-224.) 


Previously abstracted from original. 


14402 The Nature of the Film Present on Iron After 
B tening in Marshall’s Solution. A. Hickling, W. A. Mar- 
shall, and E. R. Buckle. Journal of the Electrodepositors’ Tech- 
nical Society, v. 28, 1952, p. 47-60; disc., 61-68. (Preprint. ) 
(TS670 E25j) 

Presence of above film was demonstrated. Evidence indicates 
that it consists of a very thin but tenacious and continuous layer 
of oxide. By reducing film cathodically in an NH,CI electrolye 
and observing quantity of electricity involved, thickness of film 
was cctiaaied and found to be of the order of 60 A.U. 


14403 Finishes for Communications Equipments With 
Special Reference to Electroplate Coatings. E. C. J. Marsh. 
Journal of the Electrodepositors’ Technical Socity, v. 28, 1952, 
p. 69-88. ( Preprint.) (TC670 E25j) 

Surveys the above. The treatment is intended to be a very gen- 
eral one, avoiding technical details as far as possible. 


See also: 
14454 (optical properties of vacuum-deposited metal films ) 
14519 (Al, Cu, and Zn coatings on steel wires ) 
14640 (radiographic thickness measurement of electro- 
deposits ) 
14662 (cyanide teases disposal ) 
14668 (plating and pickling waste recovery ) 
14783 (chemical surface treatment of metals ) 
15257 (metal decorating ) 


10. METALLOGRAPHY AND PRIMARY 
STRUCTURES 


14404* Laue Asterism and Deformation Bands. E. A. 
Calnan. Acta Crystallographica, v. 5, Sept. 10, 1952, p. 557-563. 


Discusses nature of lamellar regions in relation to current ideas 


on inhomogoneous deformation. Experimental data using 4A] 
crystals. Micrographs, diffraction patterns, and tables. 24 ref. 


14405* The Use of the Three-Stage Electron Microse 
in Crystal-Structure Analysis. J. F. Brown and D. Clark. Actg 
Crystallographica, v. 5, Sept. 10, 1952, p. 615-619. 

Discusses the application of electron diffraction to unsolved 
structure problems, particularly in those cases where x-ray 
methods by themselves have failed. 2 examples are described 
in which it is shown how these single-crystal diffraction patterns 
can be used to obtain valuable crystallographic information con- 
cerning unit-cell size and symmetry. The work is carried out on 
¢ phase and carbide residues obtained from stainless steels, 
Photomicrographs and tables. 14 ref. 


14406* Energy Flow During X-Ray Irradiation of Crystals, 
(German.) M. V. Laue. Acta Crystallographica, v. 5, Sept 10, 
1952, p. 619-625. 

Shows how dynamical theory of x-ray diffraction accounts for 
experimentally observed path of x-ray energy through thick 
crystals set at reflecting positions. Photomicrographs. 12 ref. 


14407* The Interpretation of Diffuse X-Ray Reflections 
from Single Crystals. J. Hoerni and W. A. Wooster. Actg 
Crystallographica, v. 5, Sept. 10, 1952, p. 626-630. 

Describes construction and use of charts whereby angular co- 
ordinates of any line in reciprocal space passing through a recip- 
rocal point near to the sphere of reflection can be found, and 
giving distance from same reciprocal point of intersection of this 
line with the reflecting sphere. Describes methods for using 
Laue and Bragg reflections to locate the charts correctly with 
respect to an enlarged drawing of the diffuse spot. ; 


14408* Interatomic Distances and Atomic Valances in 
NaZn:;. David P. Shoemaker, Richard E. Marsh, Fred J. Ewing, 
and Linus Pauling. Acta Crystallographica, v. 5, Sept. 10, 1952, 
p. 637-644. 

Theoretical study undertaken to provide unit-cell and positional 
arameters and interatomic distances with sufficient precision 
or a satisfactory interpretation of above structure in terms of 

atomic valence and bond numbers. 


14409* Crystal Chemical Studies of the 5f-Series of Ele- 
ments. XVII. The Crystal Structure of Neptunium Metal. 
XVIII. Crystal Structure Studies of Neptunium Metal at 
Elevated Temperatures. W. H. Zachariasen. Acta Crystal- 
lographica, v. 5, Sept. 10, 1952, p. 660-667. 


14410* Fourier Strips at a 3° Interval. C. A. Beevers. 
Acta Crystallographica, v. 5, Sept. 10, 1952, p. 670-673. 
Describes production of a new set of Fourier strips to an interval 
of 3° and outlines uses. Author believes this set will be of con- 
siderable service in structure-factor calculation as well as in 
computation of electron-density and Patterson maps, and in 
calculation of molecular Fourier transforms. 11 ref. 


14411* The Use of Fourier Strips for Calculating Strue- 
ture Factors. C. A. Beevers and H. Lipson. Acta Crystal- 
lographica, v. 5, Sept. 10, 1952, p. 673-675. 

Accuracy of method described is discussed, and some examples 
are given of procedure involved. Tables. 


14412 The Constitution of Nickel-Rich Alloys of the 
Nickel-Titanium-Aluminum System. A. Taylor and R. W. 
Floyd. Journal of the Institute of Metals, v. 81, Sept. 1952, 
p. 25-32. 

Equilibrium relationships of the above over the range 750- 
1150°C. were determined by a combination of micrographic 
and x-ray-diffraction techniques. Tables, phase diagrams, a 
photomicrographs. 


14413 Distribution Equilibria in Some Ternary Systems 
Me:-Me.-B and the Relative Strength of the Transition- 
Metal-Boron Bond. G. Hagg and R. Kiessling. Journal of the 
Institute of Metals, v. 81, Sept. 1952, p. 57-60. 

In ternary systems Me:-Me:.-B, where Me; and Me. both belong 
to Ist series of transition metals, distribution of metals between 
2 phases (Mei, Me:)2B and (Mei, Mes)B in equilibrium with 
each other has been determined by x-ray methods. Results show 
that metal with lower atomic number is always concentrated in 
phase richest in boron. Tables and phase diagrams. 
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14414 Identification of Certain Iron-Silicon Carbides. 
W. S. Owen and B. G. Street. Journal of the Iron and Steel 
Institute, v. 172, Sept. 1952, p. 15-18. 

Describes x-ray diffraction and omen work designed to 
obtain further information about supposed Fe-Si carbides. Vari- 
ously-prepared Fe-C-Si alloys were used. Photomicrographs and 
tables. 10 ref. 


14415 Markings Found in the Oxide Replicas for Electron 
Microscopy. Shiegeto Yamaguchi. Journal of Applied Physics, 
y. 23, Sept. 1952, p. 935-936. 

Experimental results from literature and discussion of signifi- 
cance on above. 2 types of crystal edges are found in electron 
micrographs of oxide replicas of metals. Mentions Fe, Al, 
Permalloy, and steels. 


14416 Tungsten-Cobalt-Carbon System. Pekka Rautala and 
John T. Norton. Journal of Metals, v. 4, Oct. 1952; Transactions 
of American Society of Mechanical Engineers, v. 194, 1952, 
p. 1045-1050. 

The phases and equilibria in above system were studied by x-ray 
diffraction methods, metallographic techniques, and thermal 
analysis. Reactions leading to different phases were explained 
and tentative diagrams of stable and metastable equilibria pro- 
posed. Basic reactions in sintering Co-cemented W carbides are 
discussed. Graphs and diagrams. 


14417 Role of the Binder Phase in Cemented Tungsten 
Carbide-Cobalt Alloys. Joseph Gurland and John T. Norton. 
Journal of Metals, v. 4. Oct. 1952; Transactions of American 
Society of Mechanical Engineers, v. 194, 1952, p. 1051-1056. 
Describes experiments to determine whether sintering of W 
carbide-Co alloys leads to formation of a carbide skeleton or 
whether densification behavior and properties of cemented com- 
pacts are consistent with a structure of isolated carbide grains, 
in a matrix of binder metal. Graphs and micrographs. 15 ref. 


14418 Intermediate Phases in the Mo-Fe-Co, Mo-Fe-Ni, 
and Mo-Ni-Co Ternary Systems. D. K. Das, S. P. Rideout, and 
Paul A. Beck. Journal of Metals, v. 4, Oct. 1952; Transactions 
of American Society of Mechanical Engineers, v. 194, 1952, 
p. 1071-1075. 

Describes investigation concerned with the 1200°C. isothermal 
sections of above ternary systems. Diagrams and micrographs. 
23 ref. 


14419 Copper-Zine Constitution Diagram, Redetermined 
in the Vicinity of the Beta Phase by Means of Quantative 
Metallography. Lilian Heikkinen Beck and Cyril Stanley Smith. 
Journal of Metals, v. 4, Oct. 1952; Transactions of American 
Society of Mechanical Engineers, v. 194, 1952, p. 1079-1083. 
By quantative microscopic measurement of areas of each con- 
stituent in well-annealed 2-phase alloys, and by precise meas- 
urement of lattice parameters, a+ 8 and 8+v7 fields were re- 
determined down to temperatures of 250°C. Tables and dia- 
grams. 


14420 Identification of Fractures in Cast Magnesium 
Alloys. P. F. George and H. A. Diehl. Metal Progress, v. 62, 
Oct. 1, 1952, p. 121-122. 

Describes use of visual, macro- and micro-examination to iden- 


tify above. 


14421* Kossel Pattern Produced by the Capillary X-Ray 
Tube and Its Application. ( Japanese.) Tohoru Imura. Nippon 
Kinzoku Gakkai-Si (Journal of the Japan Institute of Metals), 
v. 16, Jan. 1952, p. 10-15. 
Using a new type of capillary x-ray tube, characteristic diffrac- 
tion patterns were obtained for a single-crystal Al plate, using 
h transmission and reflection and Cu-Ka radiation. Lattice 
dimensions were determined very accurately. 


14422* Abnormal Structure in Alloys of the Eutectic 
or Eutectoid Type. IV. Abnormal Structure of the Ternary 
Eutectic. Appendix. The Eutectic or Eutectoid Structure. 
(Japanese. ) Kyuya Nagasaki. Nippon Kinzoku Gakkai-Si (Jour- 
nal of the Japan Institute of Metals), v. 16, Jan. 1952, p. 23-26. 
A theoretical analysis, confirmed by results of experiments on a 
Cd-Bi-Sn alloy. Graphs and photomicrographs. 


14423* Structure of Amorphous Selenium. (German.) H. 
Richter, W. Kulcke, and H. Specht. Zeitschrift fiir Naturfor- 
schung, v. 7a, Aug. 1952, p. 511-532. 

Describes procedure for preparing and x-raying above and dis- 
cusses structure on basis of x-ray results. Heating amorphous Se 
was found to convert it directly but partially into crystalline Se. 
Diagrams, graphs, tables, photographs, and x-ray pictures. 35 
ref. 


Miscellaneous Publications 


14424 Condition of Carbide Formed During Isothermal 
Decomposition of Austenite. E. G. Azintsev and M. P. Arbu- 
zov. Henry Brutcher, Translation 2718, 12 pages. (From Zhur- 
nal Tekhnicheskoi Fiziki, v. 20, Jan. 1950, p. 32-37.) 

Describes investigation of condition of carbide phase formed at 
9 different temperatures during isothermal decomposition of 
austenite, Mews on electrolytic isolation followed by x-ray 
analysis. A 1.2% plain-carbon steel was studied. Gives data on 
lattice type and lattice constants of carbide obtained at tempera- 
tures from 520 to 1200°F. 


14425 X-Ray Investigation of Complex Titanium-Tungs- 
ten Carbides. Ya. S. Umanskii and S. S. Khidekel. Henry 
Brutcher, Translation 2726, 13 pages. From (Zhurnal Fizicheskoi 
Khimii, v. 15, Sept. 1941, p. 997-1004. ) 

X-ray study of TiC-WC system and of nature of interaction 
between TiC and WC. Critical review of literature. Determina- 
tion of soluibility of WC in TiC. Effect of sintering of TiC plus 
WC upon lattice constant of TiC. Solvent power of TiC for WC 
at 2700-4900°F. Effect of solution of WC in low-carbon TiC 
upon the latter's lattice constant. Data on lattice constant of 
low-carbon vs. high-carbon TiC containing 60-70 wt.-% WC. 
Findings in regard to existence of complex chemical compounds 
such as TisW2C,. 


See also: 

14315 (structure of Mg alloys in relation to grain refine- 
ment ) 

14367 (structure of carburized steels ) 

14372 (structure in relation to heat treatment of £-tin 
bronze ) 

14457 (magnetic method for determining structure and con- 
stitution ) 

14458 (structure of metals-book ) 

14466 (structure of unalloyed gray iron) 

14468 ( intermetallic aes in Al alloys) 

14478 (rare-earth effects on cast-steel structures ) 

14489 | maamaas in relation to shearing of Fe and 
steel ) : 

14495 (structure of mild steel after deformation and stress- 
ing ) 

14505 (structure in relation to stress corrosion of steel) 

14511 (structure of oxide films on Cu and Zn) 

14593 (X-ray determination of crystal structure ) 


11. METALS—TRANSFORMATION AND 
RESULTING STRUCTURES 


14426 Self-Diffusion in Pure Polyerystalline Silver. L. 
Slifkin, D. Lazarus, and T. Tomizuka. Journal of Applied 
Physics, v. 23, Sept. 1952, p. 1032-1034. 

A study of above using Ag**® as a tracer, over the range 450- 
936°C. Table and graphs. 


14427 The Kirkendall Effect in Alloy Systems. Herbert N. 
Hersh. Journal of Applied Physics, v. 23, Sept. 1952, p. 1055- 
1056. 

Purpose of study was to investigate and determine nature of 
forces acting within diffusion zone which cause Kirkendall 
effect. Utilizes a dezinicification of brass and measurement of 
dimensional changes. Table and graph. 


14428 On the Reversal of the Strain-Induced Martensitic 
Transformation in the Copper-Zine System. J. E. Reynolds, 
Jr., and M. B. Bever. Journal of Metals, v. 4, Oct. 1952; Trans- 
actions of American Society of Mechanical Engineers, v. 194 
1952, p. 1065-1066. : 
Shows that martensitic transformations are thermally reversible 
although hysteresis may be involved. Micrographs. — 
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11. Metals—Transformations and Resulting Structures 


14429 Diffusion of Silicon in Iron. W. Batz, H. W. Mead, 
and C. E. Birchenall. Journal of Metals, v. 4, Oct. 1952; Trans- 
actions of American Society of Mechanical Engineers, v. 194, 
1952, p. 1070. 

Briefly describes experiments of above. 


14430* The Allotropic Transformation of Metallic Sele- 
nium. I and II. ( Japanese.) Sueo Yamamori. Nippon Kinzoku 
Gakkai-Si (Journal of the Japan [nstitute of Metals), v. 16, Jan. 
1952, p. 1-10. 

Experiments were conducted, using qualitative measurements of 
temperature dependence of conductivity, and by differential 
thermal analysis. In addition, electrical properties of monoclinic 
Se were studied. In Part II, conductivity of metallic Se was 
qualitatively investigated as a function of temperature of metal- 
lizing. It was found that there are different types of conduc- 
tivity-temperature curves, the main difference between them be- 
ing due to existence of the monoclinic modification mixed with 
hexagonal Se. Graphs and photomicrographs. 


14431* Study on the Recrystallization Temperature of 
Refined High Purity Aluminum. III. The Effect of Small 
Amounts of Impurities. (English.) Namio Kawashima and 
Yuzo Nakamura. Nippon Kinzoku Gakkai-Si (Journal of the 
Japan Institute of Metals), v. 16, Jan. 1952, p. 26-29. 

Above was studied by means of x-ray analysis. It was found that 
small addition of Cu, Mg, Zn, Si, Mn, and Ti within their solu- 
bility limit increased the beginning temperature of the recrys- 
tallization, but Fe lowered it. 


14432* The Growth of Crystals of the Hexagonal Metals 
from Their Vapours. A. J. Forty. Philosophical Magazine, ser. 
7, v. 43, Sept. 1952, p. 949-957. 

Describes techniques for preparation of well-developed growth 
surfaces of craystals of hexagonal metals Mg, Zn, Cd. Possi- 
bilities of af ore | plastic deformation experiments with these 
crystals are discussed. 


14433 The Formation of Order in the Alloy AuCus. 
I. G. Edmunds and R. M. Hinde. Proceedings of the Physical 
Society, v. 65, sec. B, Sept. 1, 1952, p. 716-730. 

The approach to order in AuCus was studied by x-ray examina- 
tion of single crystals. Distribution of intensity in diffuse super- 
lattice reflections was measured from a series of photographs of 
a stationary crystal, and again from a moving-film photograph, 
effect of instrumental broadening being eliminated by Stokes’ 
— Results are discussed. Tables, diagrams, on graphs. 

ref. 


See also: 
14311 (transformations of Mg-treated cast iron ) 
14325 (recrystallization of cold-worked steel ) 
14359 (transformation in weld heat-affected zones ) 
14371 (diffusion of C in Fe) 
14374 (transformations, equilibrium studies of steel) 
14440 (diffusion of Ag into Au) 
14495 (crystallization of mild steel) 
14508 (diffusion vs. rate of oxidation of alloys) 


12. METALS—PHYSICAL PROPERTIES 
AND TESTS 


14434* Pile Neutron Absorption Cross Sections of Lead 
206 and 207. K. L. Aitken, D. J. Littler, E. E. Lockett, and 
G. H. Palmer. Proceedings of Physical Society, v. 65, sec. A, 
Sept. 1, 1952, p. 761. 

Briefly describes mass spectrometer analyses and cross-section 
measurements of 2 Scales of Pb. 


14435* An Investigation of the Validity of the Wiede- 
mann-Franz Lorenz Law. ( English.) J. O. Linde. Arkiv Fér 
Fysik, v. 4, no. 6, 1952, p. 541-554. 

A critical investigation of data concerning the thermal con- 
ductivity of normal metals, (Cu, Au, and Al) and Ag alloys is 
given. A formula is presented for the relation between thermal 
and electrical resistivity which takes into account the different 
behavior of the 2 parts of thermal resistivity of an alloy as re- 
gards their temperature dependence. Results are analyzed by 
above law. Graphs. 10 ref. 


—— 


14436 Passivity of Titanium in Hydrochloric Acid Soly. 
tions. David Schlain and Joseph S. Smatko. Journal of the 
Electrochemical Society, v. 99, Oct. 1952, p. 417-422. 

Study of the effect of air and various metal ions on electrode 
potentials and corrosion rates of Ti in various concentrations of 
HCI at room temperature. Graphs and tables. 14 ref. 


14437 The Thermal Accommodation Coefficient of Gases 
and Their Absorption on Iron. A. E. J. Eggleton and F. C. 
Tompkins. Transaction of the Faraday Society, v. 48, Aug. 1952, 
p. 738-749. 

Part of a general study of kinetics and thermodynamics of sorp- 
tion of gases by pure Fe in which thermal accommodation co- 
efficients of several gases at an Fe wire have been measured, 
Graphs and tables. 24 ref. 


14438* The Mechanism of Hydrogen Evolution at Copper 
Cathodes in Aqueous Solutions. J. O'M. Bockris and N. Pent- 
land. Transactions of the Faraday Society, v. 48, Sept. 1952, 
p. 833-839. 

Reports an application to Cu cathodes on which no work in puri- 
fi q solutions is recorded. Tables and graphs. 23 ref. 


14439 The Viscosity of Molten Tin, Lead, Zine, Alumi- 
num, and Some of Their Alloys. T. P. Yao and V. Kondic. 
Journal of the Institute of Metals, v. 81, Sept. 1952, p. 17-24. 
Previous work on above is discussed as well as experimental re- 
search by the author. The apparatus employed was such that 
both the rotating-crucible and oscillating-pendulum methods 
could be employed. Oscillograms, tables, rd schematic diagram 
of the viscometer. 11 ref. 


14440 Dimensional Changes Normal to the Direction of 
Diffusion. R. W. Balluffi and B. H. Alexander. Journal of Ap- 
plied Physics, v. 23, Sept. 1952, p. 953-956. 

Describes measurements of dimensional changes normal and 
parallel to direction of diffusion in small wires and thin foils of 
Au into which Ag was diffused from the vapor. Diagram, tables, 
graph, and photomicrographs. 12 ref. 


14441 Russell Effect on Evaporated Metal Films. L. Grun- 
berg and K. H. R. Wright. Nature, v. 170, Sept. 13, 1952, p. 
456-457. 

Brief discussion and presentation of experimental data on above 
effect, that freshly abraded metal surfaces produce an image on 
photographic plates. 


14442 Magnetic Susceptibilities of Palladium-Rhodium 
Alloys From 20°-300°K. F. E. Hoare, J. S. Kouvelites, and 
J. C. Matthews. Nature, v. 170, Sept. 27, 1952, p. 537-538. 
Explains possibilities of increasing number of holes in the 
-band of above by alloying small amounts of an appropriate 
metal (rhodium or silver) with palladium. 


14443 Infrared Absorption in High Purity Germanium. 
H. B. Briggs. Journal of the Optical Society of America, v. 42, 
Sept. 1952, p. 686-687 

Presents results of measurements of extinction coefficients for 
high purity single-crystal Ge in region of fundamental absorp- 
tion limit which may be used to predict performance near cut- 
off range of optical filters of various thicknesses. Typical trans- 
mission curves for range 2-25u are included. Graphs. 


14444* Heat Conductivity of Superconductive Lead Below 
1°K. J. L. Olsen and C. A. Renton. Philosophical Magazine, 
ser. 7, v. 43, Sept. 1952, p. 946-948. 


Graphical data are presented. 


14445* Interpretation of the de Haas-van Alphen Effect. 
L. Onsager. Philosophical Magazine, ser. 7, v. 43, Sept. 1952, 
p. 1006-1008. 


Deals with magnetic susceptibilities of metals. 


14446* The Influence of Elastic Shear Strains on the Con- 
ductivity and Thermo-Electric Force of Cubic Metals. (Eng- 
lish.) J. Smit. Physica, v. 18, Aug. Sept. 1952, p. 587-596. 

Points out influence which elastic shear strains have on shape of 
Fermi surface of metals and on electrical conductivity. Thermal 
e.m.f. was calculated for monovalent f.c.c. metals, and results 
aes Sengenen with experimental values for Cu, Ag, and Au. 

ref, 
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14447 Theoretical and Experimental Heat Capacities of 
Superconducting Metals. R. W. Worley, W. M. Zemansky, and 
H. A. Boorse. Physical Review, v. 87, ser. 2, Sept. 15, 1952, 
p. 1142-1143. 

Authors compare results of their experiments with those of pre- 
vious investigations. Metals studied were V, Cb, Ta, La, In, and 
Sn. Graphs. 11 ref. 


14448 A New Gyromagnetic Effect in Permalloy and Iron. 
S. J. Barnett and Louis A. Giambomi. Physical Review, ser. 2 
y. 88, Oct. 1, 1952, p. 28-37. 

Reviews previous work and theory involved. Describes experi- 
ments. Diagrams and graphs. 10 ref. 


14449 Radiation Damage and Recovery in Cu, Ag, Au, 
Ni, and Ta. J. W. Marx, H. G. Cooper, and J. W. Henderson. 
Physical Review, ser. 2, v. 88, Oct. 1, 1952, p. 106-112. 

Electrical resistivity changes induced by 12-Mev. deuteron 
bombardment of Cu, Ag, Au, Ni, and Ta foils were determined 
as functions of integrated flux. Bombardments were carried out 
at about —140° and —150°C., and differences in the 2 sets of 
measurements were traced to a thermal recovery process. It is 
suggested that migration of vacancy pairs offers a reasonable 
model for initial recovery process, although other mechanisms 
are also discussed. Diagrams, tables, and graphs. 16 ref. 


14450 Magnetic Viscosity Under Discontinuously and Con- 
tinuously Variable Field Conditions. R. Street, J. C. Woolley, 
and P. B. Smith. Proceedings of the Physical Society, v. 65, 
sec. B, Sept. 1, 1952, p. 679-696. 

Discusses the above in reference to apparatus, specimens of Fe, 
discontinuous field changes, continuously variable demagnet- 
izing fields, and relation between magnetic viscosity and irre- 
versible susceptibility. Diagrams and graphs. 


14451* The Deuteron Stripping Reaction With Alumi- 
num. J. R. Holt and T. W. Marsham. Proceedings of Physical 
Society, v. 65, sec. A, Sept. 1, 1952, p. 763-764. 

Briefly reports results obtained with the reaction *’Al(d, p) 


**Al. Graphs. 


14452 A New Photographic Method of Measuring the Dis- 
persion of the Optical Constants of Metals. J. Bor, Proceed- 
ings of the Physical Society, v. 65, sec. B, Oct. 1, 1952, p. 753- 
758. 

Shows that information from which above are determined is 
produced on a photographic plate as a vertical band of variable 
intensity for each wavelength and is compared microphoto- 
metrically with an adjacent band of graded intensity produced 
by same wavelength. Diagrams. 


14453. The Absorption of Light by Noble Metals and Its 
Relation to the van der Waals Contribution to the Cohesive 
Energy. J. Friedel. Proceedings of the Physical Society, v. 65, 
sec. B, Oct. 1, 1952, p. 769-774. 

Theoretical analysis of above. Diagrams and tables. 20 ref. 


14454 The Optical Constants of Thin Metallic Films De- 
posited by Evaporation. P. L. Clegg. Proceedings of the Physi- 
cal Society, v. 65, sec. B, Oct. 1, 1952, p. 774-781. 

Optical properties of evaporated films of Ag, Au, Sn, and In 
were determined by a photoelectric method. Influence of factors 
concerned with evaporation procedure were investigated in case 
of Ag films. Application of Maxwell Garnett’s theory shows 
qualitative agreement with experimental values. Graphs. 10 ref. 


14455 Nitrogen in Metals. David O. Caldwell. Review of 
Scientific Instruments, v. 23, Sept. 1952, p. 501-502. 

N activities in several metals were investigated using the UCLA 
4l-in. synchrocyclotron. Graph. 


14456* Theory on the Saturation Magnetism in Binary 
Ferromagnetic Alloys. (German.) Herman Statz. Zeitschrift 
fiir Naturforschung, v. 7a, Aug. 1952, p. 506-511. 

Discusses study of the electron structure of certain binary alloys 
and correlates this structure with the saturation magnetization. 
Diagrams and graphs. 


Books 


14457 Ferromagnetic Properties of Metals and Alloys. K. 
Hoselitz. 311 pages. Oxford Univ. Press, London. (TA459 
H79f ) 

Comprehensive account of present-day theories of the mag- 
netization curve. Connection between properties obtained in 
practice and existing theoretical explanations. Composition and 
properties of soft magnetic aor 5 as Well as those of mag- 
netically hard alloys. Magnetic analysis for the determination of 
constitution and structure. Application of magnetic methods to 
metallurgical problems. Mechanical properties. Sintered mag- 
nets. Tables, feng and chapter references. 


14458 Atomic Theory for Students of Metallurgy. Ed. 2. 
William Hume-Rothery. 331 pages. 1952. The Institute of 
Metals, London. (QD461 H88at2) 

Chapters are grouped under the following headings: “The Gen- 
eral Background”; “The Structure of the Free Atom”; “Assem- 
blies of Atoms”; “The Free-Electron Theory of Metals”; “The 
Brillouin-Zone Theory of Metals”; and “Electrons, Atoms, 
Metals, and Alloys”. 


See also: 
14344 (physical properties of sintered tungsten ) 
14372 (physical properties of 8-tin bronze ) 
14413 (strength of transition-metal—boron bond) 
14425 (solubility of WC in TiC) 
14430 (physical properties of Se) 
14461 (adhesive properties of indium) 
14512 (vapor pressure of Cr) 
14520 (payetens properties of high-strength high-temp. sin- 

tered Al) 

14657 (properties of Ga as nuclear-reactor coolant) 
14837 (physical properties of Mo) 
14888 (wetting effect and liquostriction on metals) 
14902 (study of gaseous phosphorus in liquid iron) 
14906 ( viscosity of liquid metals ) 
15128 (behavior of a magnetic field) 


13. METALS—MECHANICAL PROPERTIES 
AND TESTS 


14459* Compressibility of Cast Zine as a Function of the 
Angle of Compressing Direction to Direction of Crystal 
Growth. Rolf Denker, Giinter Falkenhagen, and Wilhelm Hof- 
mann. Abhandlungen der Braunschweigischen Wissenschaft- 
lichen Gesellschaft, v. 4, 1952, p. 87-93. 

Above was measured under the drop hammer at temperatures 
between 20 and 400°C. When perpendicularly compressed this 
material offers a resistance against deformation several times 
higher than when compressed parallel or inclined by 45° to the 
plane of the plate. Diagrams, A ewe and graphs. 


14460* The Initiation and Propagation of Fatigue Cracks 
in Mild Steel Pieces of Square Section. H. L. Cox and J. E. 
Field. Aeronautical Quarterly, v. 4, Aug. 1952, p. 1-18. 
Describes an investigation made to determine positions and 
directions of propagation of fatigue cracks and to examine cor- 
relation between these positions and directions and the planes 
on which maximum tensile and maximum shear stresses are 
generated. Diagrams, graphs, and photographs. 


14461* Some Mechanical and Adhesive Properties of 
Indium. A. C. Moore. British Journal of Applied Physics, v. 3, 
Sept. 1952, p. 229-301. 

Describes experiments which show that (in absence of surface 
contamination) adhesion between indium and metal surfaces 
depends only on area of contact and on time of breaking. De- 
tailed behaviour may be correlated with creep properties of 
indium. Experimental results also given for a number nonmetals. 
Relationship to friction discussed. 10 ref. 


14462 Hydrogen Embrittlement Tests on Various Steels. 
F. A. Prange. Corrosion, v. 8, Oct. 1952, p. 355-357; disc., p. 
357-360. 

Describes cathodic embrittlement tests that were made on a 
number of alloys having good properties for use in deep corro- 
sive wells. Reports that maximum hardness for use in em- 
brittling environments should be Rockwell C-20. Micrographs 
and tables. 
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13. Metals—Mechanical Properties and Tests 


14463* Strain Rosette Analysis. H. Fealdman. Engineer, 
v. 194, Sept. 12, 1952, p. 341-342. 

Describes methods of analyzing results obtained from use of 
multi-element wire resistance strain gauges in which separate 
elements are variously oriented at a point. The theory under- 
lying the Mohr’s circle representation of 2 dimensional stress 
and an analogous circle for strain is developed. Diagrams. 


14464* Photoelastic Investigation of Transversely Loaded 
Plates by the Double-Layer Method. A. Kuske. Engineer's 
Digest, v. 13, Sept. 1952, p. 307-308. (Translated and con- 
densed from Zeitschrift des Vereines Deutscher Ingenieure, 
v. 94, Aug. 1, 1952, p. 745-747.) 
Previously abstracted from original. 


14465* Investigation of Materials for Steam Turbine 
Manufacture. W. Stauffer. Escher Wyss News, v. 23-24, 1950- 
51, p. 91-97. 

Describes and _ illustrates facilities of the Escher-Wyss_ or- 
ganization for study of the above. Typical data are tabulated, 
charted, and illustrated. Includes mechanical testing, non- 
destructive testing, metallographic and spectrographic investi- 
gations. 


14466 Strength, Structure, and Composition of Unalloyed 
Grey Iron. H. T. Angus. Foundry Trade Journal, v. 93, Aug. 
28, 1952, p. 239-245; Sept. 4, 1952, p. 269-271; disc., p. 271- 
973. 

Summary of the relationship existing between characteristic 
mechanical properties of the above. Includes discussion of 
relationship between composition and microstructure. Other 
topics include calculation of cooling rate and relation of cooling 
rate and strength. 10 ref. 


14467 Relative Grain Translations in the Plastic Flow of 
Aluminium. W. A. Rachinger. Journal of the Institute of 
Metals, v. 81, Sept. 1952, p. 33-41. 

Geometry of plastic deformation in the interior of a poly- 
crystalline aggregate investigated by means of a grain-counting 
technique. Behavior of surface regions of a polycrystal sub- 
jected to high-temperature creep conditions has been studied, 
also. Photomicrographs. 15 ref. 


14468 The Young’s Modulus, Poisson’s Ratio, and Rigidity 
Modulus of Some Aluminium Alloys. N Dudzinski. Journal 
of the Institute of Metals, v. 81, Sept. 1952, p. 49-55. 
Describes elastic properties of various binary and ternary Al- 
base alloys examined. With exception of Ca, Sr, and Mg, all 
alloying elements investigated were found to enhance value 
of Young’s modulus of binary alloys, Cr having greatest effect. 
Experimental data and results. Structure. Tables and photo- 
micrographs. 10 ref. 


14469 Effect of Specimen Length on the Strength of a 
Material With Random Flaws. Kk. E. Puttick and M. W. 
Thring. Journal of the Iron and Steel Institute, v. 172, Sept. 
1952, p. 56-61. 


Above problem considered as essentially that of predicting 
the mean and standard deviation of strengths of chains from a 
knowledge of characteristics of individual links. Theoretical 
discussion. Experimental data on cold-drawn phosphor-bronze 
wire. Appendix deals with cases where weakest-link theory is 
not appropriate. Graphs. 


14470 Forced Lateral Vibration of Beam Carrying a 
Concentrated Mass. W. H. Hoppmann, 2nd. Journal of Applied 
Mechanics, v. 19 (Transactions of the American Society of 
Mechanical Engineers, v. 74), Sept. 1952, p. 301-307. 

Study made of a simply supported beam with a concentrated 
mass attached at its mid-point. A sinusoidally time-varying 
force is assumed to act on the mass in a direction normal to the 
length of the beam. From this solution the solution for a 
sinusoidal pulse is derived easily. Experimental results are 
given for steel. Graphs and oscillograms. 


14471* Bending of Elastoplastic Circular Plates With 
Large Deflection. P. M. Naghdi. Journal of Applied Mechanics, 


v. 19 (Transactions of the American Society of Mechanical 
Engineers, v. 74), Sept. 1952, p. 293-300. 

A general theory for elastoplastic bending of thin circular 
plates with polar symmetrical loading is developed, and a 
numerical integration method is given for complete solution of 
problems within scope of the general theory. Using a stress- 
strain curve for 24S-T aluminum which is determined experi- 
mentally, numerical solutions for bending moments, membrane 
forces, and deflections are obtained. Graphs and tables. 22 ref. 


14472* Correlation of Creep Properties by a Diffusion 
Analogy. Leon Green, Jr. Journal of Applied Mechanics, vy. 19 
( Transactions of the American Society of Mechanical Engineers, 
v. 74), Sept. 1952, p. 320-326. 

Derives equation for above and presents applications. Com- 
parison with experimental results. Creep data for Cu, Pb, Pt, 
Ag, Au, W, Sn, Co, and C are discussed. Graphs. 37 ref. 


14473* Plastic Flow in a V-Notched Bar Pulled in Ten- 
sion. E. H. Lee. Journal of Applied Mechanics, v. 19 (Tran- 
actions of the American Society of Mechanical Engineers, y. 
74), Sept. 1952, p. 331-336. 

The distribution of stress and deformation are determined from 
the analysis of the motion with large strains as the initial 
notch width pulls down toward line contact as the test pro- 
ceeds. Analysis is based on theory of flow of a so-called Saint 
Venant-Mises material, which flows at a constant yield limit 
given by Mises criterion, and obeys the Mises flow-type re- 
lationship between stress and strain increasements. Experi- 
mental data on determination of a square grid scribed on a bar. 
Diagrams and graphs. 


14474* Experiments on the Plastic Compression of a 
Block Between Rough Plates. J. F. Nye. Journal of Applied 
Mechanics, v. 19 (Transactions of the American Society of 
Mechanical Engineers, v. 74), Sept. 1952, p. 337-346. 

Describes experiments designed to check theory of Hill, Lee, 
and Tupper. Theoretical predictions for average pressure on 
plates are verified by experiments, and details of strain distribu- 
tion within blocks and positions of elastic-plastic boundaries 
are closely compared with theory. Material used was rolled Te- 
Pb containing, 0.05% Te. Diagrams, graphs, and photographs. 


14475* Thermal Stresses in Bodies Exhibiting Tempera- 
tures-Dependent Elastic Properties. H. H. Hilton. Journal of 
Applied Mechanics, v. 19 ( Transactions of the American Society 
of Mechanical Engineers, v. 74), Sept. 1952, p. 350-354. 
Presents an analysis of thermal stresses and strains, taking into 
account variations of elastic shear modulus and coefficient of 
thermal expansion with temperature. 


14476* On the Direction of Fatigue Cracks in Poly- 
crystalline Ingot Iron. Journal of Applied Mechanics, v. 19 
( Transactions of the American Society of Mechanical Engineers, 
v. 74), Sept. 1952, p. 408-409. 

Discussion by R. E. Peterson, with author participation, of above 
paper (Mar. 1952 issue). 


14477 The Separation of Stacking Fault Broadening in 
Cold-Worked Metals. B. E. Warren and B. L. Averbach. 
Journal of Applied Physics, v. 23, Sept. 1952, p. 1059. 
Describes technique for separating above broadening effect 
occurring in x-ray reflections due to slip on planes in face- 
centered cubic metals. Data for a Cu-2% Si alloy. Graphs. 


14478 Properties of Cast Steels Improved With Rare 
Earth Element Additions. G. A. Lillieqvist and C. G. Mickel- 
son. Journal of Metals, v. 4, Oct. 1952, p. 1024-1031. 


Reports survey which shows that addition of Ce, La, Pr, Nd, 
and Sm to cast steels improves ductility, impact strength, in- 
clusions, hot tears, fluidity, sulfur reduction, porosity, weld- 
ability, and feedability. Tables, graphs, diagrams, and photo- 
graphs. 


14479 Strain Patterns in Charpy Impact Specimens of 
0.20 Pet C Mild Steel. E. S. Bumps. Journal of Metals, v. 4, 
Oct. 1952; Transactions of American Society of Mechanical 
Engineers, v. 194, 1952, p. 1067-1070. 

Strain patterns illustrating various stress conditions in partially 
deformed Charpy specimens are presented along with a dis- 
cussion of possible dependence of transition energy on the 
yield phenomenon. Macrographs. 
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14480 Kinking in Zine Single-Crystal Tension Specimens. 
Jack Washburn and Earl R. Parker. Journal of Metals, v. 4, Oct. 
1952; Transactions of American Society of Mechanical En- 
gineers, V. 194, 1952, p. 1076-1078. 

Above was observed under conditions of low stress and high 
temperature. Kinking is discussed in relation to other plastic 
bending phenomena on basis of dislocation theory. Experiments 
on stress-induced motion of small-angle boundaries are re- 
ported. Diagrams and micrographs. 13 ref. 


14481 Formation of Nitrides From Atmospheric Exposure 
During Creep Rupture of 18 Pet Cr-8 Pet Ni Steel. E. J. 
Dulis and G. V. Smith. Journal of Metals, v. 4, Oct. 1952; 
Transactions of American Society of Mechanical Engineers, v. 
194, 1952, p. 1083-1084. 


Micrographs. 


14482 Dynamic Formation of Slip Bands in Aluminum. 
N. K. Chen and R. B. Pond. Journal of Metals, v. 4, Oct. 1952; 
Transactions of American Society of Mechanical Engineers, v. 
194, 1952, p. 1085-1092. 

Describes experimental apparatus by which progressive forma- 
tion of sli vam can be recorded while specimen is under- 
cing deformation. Qualitative and quantitative data on 
Saanic formation of slip bands is presented with special in- 
terest concerning propagation of slip bands, spacing of slip 
bands, and their Bev se. to strain hardening. Views on forma- 
tion of slip bands are discussed and a mechanism of the unit 
process involved in formation of a slip band is proposed. Micro- 
graphs and graphs. 10 ref. 


14483 Mechanical Properties of Intermetallic Compounds 
at Elevated Temperatures. Robert Lowrie. Journal of Metals, 
v. 4, Oct. 1952; Transactions of American Society of Mechanical 
Engineers, v. 194, 1952, p. 1093-1100. 

Shows that most of the intermetallic compounds investigated 
exhibuted extensive plastic deformation at elevated tempera- 
tures. Correlations of tensile strength and elongation were at- 
tempted with melting temperature, valence electron configura- 
tions of component elements, heat of formation, crystal structure, 
density, and volume decrease accompanying compound forma- 
tion. Those investigated were Al;Cr, Al,Cr, CrSb, CuiAb, 
Cu;Ca, CueMg, Cu;P, Cu;Si, NisSi, NisSi + NisSis, NisSie, 
and Ni.Si. Diagrams, graphs, tables, and micrographs. 30 ref. 


14484 Properties of Commonly Used Spring Materials. 
Materials & Methods, v. 36, Sept. 1952, p. 141, 143. 

Data sheet dealing with mechanical properties and applications 
of a wide variety of spring materials both ferrous and non- 
ferrous. 


14485 Precise Measurement of Fatigue Test Load. M. H. 
Roberts. Metallurgia, v. 46, Aug. 1952, p. 107-114. 


Lack of precision of optical lever method of measuring alternat- 
ing tension and compression in push-pull fatigue tests led to 
development of an electrical resistance strain gage method, 
using a cathode ray oscillograph, with which results repro- 
ducible to + 1% can be obtained. Details of method are given. 
Circuit and other diagrams, oscillograms, and tables. 


14486* Internal Friction of Iron and Nickel. I. Internal 
Friction and Plastic Deformation of Pure Ferromagnetic 
Metals. ( Japanese.) Makoto Osawa. Nippon Kinzoku Gakkai- 
Si —_— of the Japan Institute of Metals), v. 16, Jan. 1952, 
p. 15-18, 

Above, subjected to plastic deformation of various degrees, 
was measured by means of resonance of longitudinal oscillation. 


14487* Theory of Breaking Strength. I. Static Strength. 
(apanese. ) Hideji Suzuki. Nippon Kinzoku Gakkai-Si (Journal 
of the Japan Institute of Metals), v. 16, Jan. 1952, p. 19-23. 

A formula relating breaking strength of a crystal to its thermo- 
dynamic properties was developed and successfully applied to 
tensile testing of specimens under internal stress or Sydestatio 
Pressure. Graphs and diagrams. 


14488* Studies on the Solid Retainer Materials for Ball 
Bearings. I. Wearing Properties of Various Metals and 
Alloys Against enched Chromium Bearing Steels. (Japa- 
nese.) Toranosuke Kawaguchi. Nippon Kinzoku Gakkai-Si 


(Journal of the Japan Institute of Metals), v. 16, Jan. 1952, p. 
30-34, 

13 Cu-base, 8 Al-base, and 5 ferrous alloys were evaluated for 
their wear and tensile properties. Order of merit is given. 
Tables and graphs. 


14489* Mechanism of Shearing of Metal as Indicated by 
Microstructure and Hardness Distribution. (Japanese). 
Waichi Ota. Nippon Kinzoku Gakkai-Si (Journal of the Japan 
Institute of Metals), v. 16, Jan. 1952, p. 51-56. 

Results of investigation of the above for Armco iron and steel 
are tabulated and illustrated by photomicrographs. 


14490* Plastic Deformation Features on Cleavage Sur- 
faces of Metal Crystals. J. Holden. Philosophical Magazine, 
ser. 7, v. 43, Sept. 1952, p. 976-984. 

Surface measurements were made on kink bands, twin bands, 
and bend planes produced in specimens cleaved from single 
crystals of Zn, Mg, Bi, and Sb. Microscopic structure of kink 
bands is illustrated and polygonization structures produced by 
ee deformation followed by annealing are illu- 
strated. 


14491 Theory of Slip-Band Formation. John C. Fisher, 
Edward W. Hart, and Robert H. Pry. Physical Review, v. 87, 
ser 2, Sept. 15, 1952, p. 958-961. 

The fine structure of slip bands on surfaces of plastically de- 
formed crystals is explained in terms of model of dislocation-loop 
generation proposed by Frank and Read. Back-stress produced 
by an expanding avalanche of about 300 dislocation loops is 
shown to be sufficient to stop dynamic loop generation at the 
source. 


14492* Note on Ultimate Strength of Webs in Shear. R. 
Tatham. Journal of the Royal Aeronautical Society, v. 56, Sept. 
1952, p. 701-703. 

Experimental evidence available in N.A.C.A. Technical Notes 
suggests that curves of R.Ae.S Data Sheet 02.02.14 giving 
allowable shear stress for failure may be too high for some 
aluminum alloys. Pending further experimental work recom- 
mendations are made as a basis for design data. Graphs. 


14493 Research Subdivision of ISTC Division XXIX 
Presents Data on SAE Grade 8 Bolts of Boron Steel. A. S. 
Jameson. SAE Journal, v. 60, Sept. 1952, p. 80-81. 

Graphical data on mechanical properties of bolts made from 
50B40 and 50B44 boron steels. Latter meet tensile strength 
requirements for SAE Grade 8 bolts. 


14494 The Indication of Directional Properties by Hard- 
ness Testing. P. Grodzinski. Sheet Metal Industries, v. 29, Oct. 
1952, p. 908-914. 

Includes historical survey, modern investigations, and directional 
hardness of rolled Cu and in a single Cu crystal. Tables, graphs, 
and micrographs. 15 ref. 


14495* Conditions of Structure and Crystallization After 
Cold Deformation and Alternating Stressing. (German. ) Max 
Hempel, Hans-Rolf Sander, and H. M. Miller. Stahl und Eisen, 
v. 72, Aug. 28, 1952, p. 1076-1086, disc., p. 1086-1087. 

Discusses methods and problems to be solved by alternating 
stress tests; examination of structure and residues and x-ray 
examinations on mild steel in order to follow phenomena occur- 
ring within crystallites after cold deformation followed by 
alternating stresses; nature of precipitates within the crystallites; 
dependence of their appearance on magnitude and duration 
of alternating stress, effect of temperature; and correlation be- 
tween appearance of precipitates and distinctness of inter- 
ference rings on x-ray films. Work was done on mild steels. 
Tables, graphs, micrographs, and diffraction patterns. 14 ref. 


14496* Tensile Deformation of Monocrystals Using a 
Rotating Grip. (German.) Jérg Diehl and Albert Kochendérfer. 
Zeitschrift fiir angewandte Physik, v. 4, July 1952, p. 241-247. 
Describes a new tensile-testing machine with self-aligning grips 
which makes it possible to determine tensile and shear stresses 
in one operation. Typical results tabulated, charted, and dis- 
cussed. 12 ref. 
Miscellaneous Publications 


14497 Influence of Surface Finish Upon Bending Fatigue 
Strength. P. Gimmel. Henry Brutcher, Translation 2828, 3 
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18. Metals—Mechanical Properties and Tests 
pages. (From Werkstoffe und Korrosion, v. 2, Dec. 1951, p. 
461-462. ) 


Previously abstracted from original. 


14498 Tensile Testing of Drill Pipes. (French.) F. Peys- 
sart. Third World Petroleum Congress, Proceedings, Sec. Ul, 
1951, p. 25-29. (TN863 C76a3) 

Describes and illustrates use of specially designed, hydraulic 
apparatus for the above. 


14499 Experimental and Theoretical Determination of 
Thermal Stresses in a Flat Plate. Richard R. Heldenfels and 
William M. Roberts. National Advisory Committee for Aero- 
nautics, Technical Note 2769, August 1952, 35 pages. (TL570 
Unt) 

Presents results of above after first studying characteristics of 
commercially available bonded resistance wire strain gages to 
determine their suitability for measuring stresses under simple 
conditions of stress and temperautre. 75S-T6 Al-alloy was used. 


14500 Theoretical Distribution of Slip Angles in an Ag- 
gregate of Face-Centered Cubic Crystals. John M. Hedgepeth. 
National Advisory Committee for Aeronautics, Technical Note 
2777, August 1952, 32 pages. (TL570 Un3t) 

Analysis of the relative frequency of occurrence of any given 
slip-line angle in a plastically deformed polycrystal composed 
of face-centered cubic crystals for the case of simple tension. 
Comparison is made with another theory and with experimental 
results for 25-0 Al-alloy. Diagrams. 


14501 Correlation of Tensile Strength, Tensile Ductility, 
and Notch Tensile Strength With the Strength of Rotating 
Disks of Several Desi in the Range of Low and Inter- 
mediate Ductility. yo on G. Holms and Andrew J. Repko. 
National Advisory Committee for Aeronautics, Technical Note 
2791, Sept. 1952, 30 pages. (TL570 Un3t) 

Burst tests were conducted on several designs of sound disks 
and disks with defects. Results were compared with tensile 
strength, tensile ductility, and notch tensile strength. Purposes 
were to determine extent to which disk strength can be in- 
creased by increasing tensile strength, the extent to which a 
correlation exists between disk strength and several mechanical 
properties of materials at low ductilities, and the influence of 
several types of stress concentration on strengths of disks made 
from ductile and brittle materials. Materials investigated were 
oo steel, a toolsteel, a die steel, Inconel X, and 18-8 
stainless. 


See also: 

14308 (mechanical properties of Zr.) 

14314 (mechanical properties of Be bronze ) 

14325 (softening of metals during cold-working ) 

14330 (properties of cast-iron sheets ) 

14331 (mechanical properties and tests of large-diam. pipe ) 

14344 (mechanical Bs oa of sintered tungsten ) 

14357 (strength and ductility in Al alloy welds) 

14372 (mechanical properties of §8-tin bronze ) 

14373 (heat treatment vs. hardness and deformation of 
punching-die steels ) 

14432 (crystals of Mg, Zn, Cd for plastic deformation tests ) 

14446 (elastic shear strains vs. thermoelectric force of 
cubic metals ) 

14457 (mechanical properties of magnetic materials ) 

14505 (mechanical properties vs. stress corrosion cracking 


of steel) 

14506 (hydrogen embrittlement—possible cause of steel 
crac 

14520 (mechanical properties of high-strength high-temp. 
sintered Al 


14648 (Ti-B alloy steel) 

14652 (high-temperature alloys) 

14774 (wear, g, pitting of gears) 

14775 (metal transfer and wear) 

14777 (friction: as cause of engine wear) 

14780 (transfer of metal to plastics during sliding) 
14837 (mechanical properties of Mo) 


14. CORRISION 


14502 Oxidation Products Which Contribute to the Oxida. 
tion Resistance of TiC-Base Cermets. Harold M. Greenhouse. 
Journal of the American Ceramic Society, v. 35, Oct. 1, 1952, 
p. 271-274. 

Tells how to minimize oxidation of above cermets by curtailing 
two types of diffusion processes. This may be done by formation 
of an amorphous glassy oxide and formation of oxidation 
products which enable certain types of crystalline oxides to 
occur in a definite order. Both these methods are discussed by 
means of representative examples. 


14503* Grease Feedability Reduces Fretting Corrosion, 
Aviation Age, v. 18, Sept. 1952, p. 6-16. 

A study of effect of soap base, consistency, and additives on 
minimizing fretting corrosion. Li, Na, Na-Ca, and Ca soaps 
were used on ball thrust bearings in a special friction oxidation 
aa Includes literature survey. Tables and photographs. 20 
ref. 


14504 Corrosion Inhibitor Checklist. Maxey Brooke. Chem- 
ical Engineering, v. 59, Sept. 1952, p. 286-287. 

Covers representative liquids and the following metals: Al, Cu, 
brass, Mg, steel, Monel, and Sn plate. 41 ref 


14505 Stress Corrosion Cracking of Steel Under Sulfide 
Conditions. C. N. Bowers, W. J. McGuire, and A. E. Wiehe. 
Corrosion, v. 8, Oct. 1952 ,p. 333-340; disc., p. 357-360. 
Laboratory and field study of above. Data on stainless, carbon, 
and alloy steels, Monel and Inconel. Metallographic results. 
Recommendations on necessary mechanical properties. Theory. 
Diagram, tables, and photomicrographs. 


14506 Cracking of High Strength Steels in Hydrogen 
Sulfide Solutions. J. P. Fraser and R. S. Treseder. Corrosion, 
v. 8, Oct. 1952, p. 342-350; disc., p. 357-360. 

Laboratory data are presented relating to spontaneous crackin 
and embrittlement of steel alloys under environmental a 
stress conditions pertinent to sour gas condensate wells. Factors 
studied include: composition and heat treatment of alloy, type 
and magnitude of stress, composition of corrosive solution, 
composition and pressure of gas environment, temperature, and 
time of exposure. Besides steel, data are given for Monels 
and Stellites. Proposed explanation involves stress corrosion 
cracking and hydrogen embrittlement. Tables, micrographs, and 
photographs. 


14507 Field Experience With Cracking of High Strength 
Steels in Sour Gas and Oil Wells. Corrosion, v. 8, Oct. 1952, 
p. 351-354; disc., p. 357-360. 

Report on accumulated field experience with corrosion crackin 
of oil well tubular goods and well-head fittings in sour gas an 
oil wells. Descriptions of failed tubing, casing, and well-head 
fittings are given together with data obtained from stressed 
specimens of various alloys placed in flowlines of wells in 
several fields. Possible remedial measures are discussed. Cor- 
rosion type is not known. 


14508 Theoretical Analysis of the Diffusion Processes 
Determining the Oxidation Rate of Alloys. Carl Wagner. 
Journal of the Electrochemical Society, v. 99, Oct. 1952, p. 
369-380. 

Above analysis is given and oxidation rate of alloys containing 
a noble metal (Au or Pt) and an oxidizable metal (Ni, Cu, or 
Zn) is calculated as a function of alloy composition. Graphs 
and tables. 47 ref. 


14509 Corrosion of Aluminum by Carbon Tetrachloride. 
Milton Stern and Herbert H. Uhlig. Journal of the Electro- 
chemical Society, v. 99, Oct. 1952, p. 381-388. 


Deals with quantitative effects of moisture, dissolved gases, and 
impurities of CCl,, and effects of impurities and alloying con- 
stituents in Al. It serves as a basis for better understanding of 
the mechanism of reaction of Al with chlorinated organic sol- 
vents. Diagrams, graphs, and tables. 14 ref. 


14510 Effect of Oxide Films on the Reaction of Alumi- 
num With Carbon Tetrachloride. Milton Stern and Herbert 
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H. Uhlig. Journal of the Electrochemical Society, v. 99, Oct. 
1952, p. 389-392. 
Describes experiments showing the above effect. Tables, graphs, 
and photographs. 


14511 Electron Diffraction Studies on the Oxidation of 
Pure Copper and Pure Zine Between 200° and 500° C. E. A. 
Gulbransen and W. R. McMillan. Journal of the Electrochemical 
Society, v. 99, Oct. 1952, p. 393-401. 

A study of crystal structures of oxide films on pure Cu and pure 
Zn, a proposed intermediate oxide, a proposed pseudomorphic 
oxide of Zn, and of mechanism of low-temperature oxidation 
of Cu. Tables. 37 ref. 


14512 A Preliminary Study of the Oxidation and Vapor 
Pressure of Chromium. E. A. Gulbransen and K. F. Andrew. 
Journal of the Electrochemical Society, v. 99, Oct. 1952, p. 
402-406. 

A report of reactions of Cr with O, at 7.6 cm. Hg and 700- 
900°C., as well as high-temperature reactions of Cr in high 
vacua. Graphs and tables. 22 ref. 


14513 Measurement of the Corrosion Rate of a Metal 
From Its Polarizing Characteristics. W. J. Schwerdtfeger and 
O. N. McDorman. Journal of the Electrochemical Society, v. 99, 
Oct. 1952, p. 407-413. 

Theoretical electrical relations between polarizing characteristics 
of elements of a galvanic couple and polarizing characteristics 
of the couple itself are described and demonstrated experi- 
mentally by means of steel surfaces. Tables and graphs. 15 ref. 


14514 A Polarographic Study of the Influence of Tem- 
ture on the Rate of Oxygen Consumption by Iron, 
Lead, and Zinc. Paul Delahay, Clarence F. Pillon, Jr., and 
Douglas Perry. Journal of the Electrochemical Society, v. 99, 
Oct. 1952, p. 414-416. 
Above was studied in an acetate buffer of pH 5.0 at various 
temperatures. Experimental data were analyzed by assuming 
that over-all rate of oxygen reduction is controlled by rate of 
chemical reaction and by diffusion of oxygen toward the metal 
surface. Graphs. 11 ref. 


14515 Inorganic Corrosion Inhibitors in Acid Solution. 
Cecil V. King, Emil Goldschmidt, and Natalie Mayer. Journal 
of the Electrochemical Society, v. 99, Oct. 1952, p. 423-426. 
Shows that, in dilute HCl with excess KNO, as a depolarizer, 
Fe, Zn, and Cd dissolve at, or nearly at, a maximum rate con- 
trolled by rate of convection and speed of diffusion of hydrogen 
ions, Tables. 14 ref. 


14516 High-Temperature Corrosion Rates of Several Met- 
als With Hydrogen Sulfide and Sulfur Dioxide. Milton Far- 
ber and Donald M. Ehrenberg. Journal of the Electrochemical 
Society, v. 99, Oct. 1952, p. 427-434. 

Corrosion rates at temperatures above 1000°K. were determined 
for several metals including Cu, Ag, Inconel, Ni, 18-8 stainless 
steel, Fe, W, Mo, and Ta in atmospheres of H.S, SO., and 
CO;. Diagrams, graphs, and micrographs. 22 ref. 


14517 Metallic Corrosion Influenced by Ultrasonic Waves. 
Shigeto Yamaguchi. Journal of Applied Physics, v. 23, Sept. 
1952, p. 1057-1058. 

Ultrasonic waves were employed to stir the corroding solution 
in which immersion tests were carried out. From results ob- 
tained, the wet corrosion of metals was more reasonably 
elucidated by colloid science than by oxide film theory. Mg 
was the test metal. 


14518 High Temperature Oxidation of Some Iron-Chro- 
mium Alloys. D. Caplan and M. Cohen. Journal of Metals, 
v. 4, Oct. 1952; Transactions of American Society of Me- 
chanical Engineers, v. 194, 1952, p. 1057-1065. 
The scaling characteristics of 3 Fe-Cr alloys were investigated 
y determining their weight gain vs. time curves at 1600- 
°F. Scales formed were examined using techniques of 
x-ray diffraction and spectrographic and metallographic analysis 
in an attempt to explain discontinuities in curves and to elu- 
ci a“ mechanism of scaling. Graphs, tables, and micrographs. 
ref, 


14519 The Behaviour of Stranded Aluminium Conductors 
in Marine Atmospheres. F. A. Champion and E. W. Skerrey. 
Light Metals, v. 15, Sept. 1952, p. 286-290. 

Deals with investigation of above in reference to their resistance 
to corrosion. Tests of Al, Cu, and Zn coatings on steel cores 
were conducted. Tables and diagrams. 


14520 Sintered Aluminium With High Strength at Ele- 
vated Temperatures. R. Irmann. Metallurgia, v. 46, Sept. 1952, 
p. 125-133. 

Discusses factors involved in the production of sintered com- 
pacts prepared from pure Al powder which are stronger and 
superior to pure Al and its usual alloys. Compares mechanical, 
physical, and corrosion properties with those of pure Al and a 
number of its alloys. Applications discussed. Diagrams, graphs, 
and micrographs. 


14521 Incipient Corrosion of Steel: Study of Its Initia- 
tion and Progress. F. Hargreaves. Metal Treatment and 
Drop Forging, v. 19, Sept. 1952, p. 385-390. 

Study in which filiform corrosion was induced in a polished 
steel specimen and its growth traced. Effect of non-metallic 
inclusions and droplets of various liquids, and influence of 
surface protectives were also studied. Micrographs. 


14522 Corrosion Factors in Design and _ Lubrication. 
Product Engineering, v. 23, Oct. 1952, p. 142-147. 

Discusses above from point of view that design and lubrication 
are the 2 major fields into which many of the variables fall that 
are conducive to corrosion. Diagrams, tables, and photographs 
give specific information for many metals, alloys, and lubricants. 


14523* Corrosion Studies and the Use of Stainless Steel 
at the Back River Sewage Treatment Works, Baltimore, 
Md. C. E. Keefer and Kenneth M. Huston. Sewage and In- 
dustrial Wastes, v. 24, Oct. 1952, p. 1209-1220. 

Describes corrosion tests on stainless steel, Al, Ni alloys, Cu, 
cast and wrought irons, and mild steel. Presents plant-scale 
experience with stainless steel in primary settling tanks, in 
ferrous sulfate chlorinating tanks, in downspouts and gut- 
ters, in centrifugal sludge pump, and in vacuum filters. Con- 
cludes with effect of mechanical properties, and applications 
for stainless steel. Photographs and tables. 


14524 Automotive Research. Steel, vy. 131, Oct. 13, 1952, 
p. 166-168, 170, 173, 176. 

Discusses various research problems of General Motors and 
Ford Motor Co. laboratories which include corrosion, substitu- 
tion of materials, and design for substitute materials. 


14525* Corrosion of Alkaline Pulping Digesters. Analysis 
of Corrosion Questionnaires. RK. S. Peoples and G. L. Ericson. 
Tappi, v. 35, 1952, p. 403-409. 

Tabulates results of extensive questionnaire sent to kraft and 
soda pulp mills in the U. S., Canada, and Australia to obtain 
data helpful in correlating information of above. Additional 
work a tests are suggested. 


Books 


14526 Corrosion Testing Procedures. F. A. Champion. 369 
pages. 1952. John Wiley & Sons, New York. (TA462 C35c) 
Procedures described probably will interest mainly the in- 
vestigator concerned with practical problems in the corrosion 
of metals in service and the production of metal of adequate 
corrosion resistance. But many of the procedures may be useful 
also in fundamental research. Tables, diagrams, and chapter 
references. 


See also: 
14308 (corrosion resistance of Zr) 
14330 (corrosion resistance of cast-iron sheets ) 
14378 (corrosion resistance of Sn and Sn-plate ) 
14383 (stress corrosion of Cu with various metal coatings ) 
14393 (corrosion of stainless and Inconel ) 
14436 (passivity of Ti in HCl solutions) 
14520 (corrosion properties of high-strength high-temp. 
sintered Al) 
14644 (corrosion of metals in food industry) 
14645 (chemical corrosion—resistance of Al) 
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14647 (corrosion-resistant alloys ) 
14652 (high-temperature alloys ) 
14657 (corrosive effect of molten Ga on container metals ) 


15. ANALYSIS—CHEMICAL AND PHYSICAL 


14527* A Test of the Accuracy of Chemical Analysis of 
Silicate Rocks. H. W. Fairbairn and J. F. Schairer. American 
Mineralogist, v. 37, Sept.-Oct., 1952, p. 744-757. 

A 6-component silicate glass of proportions found in granite 
was prepared and its composition controlled so that significant 
errors were eliminated except for SiO, (0.02%) and Al.Os 
(0.01%). Practical problem of evaluating error in a single 
analysis is discussed briefly. 


14528 Analysis of Liquid Hydrocarbon Mixtures by Mass 
Spectrometry; Application of Matrices and IBM Techniques. 
Harold Sobcov. Analytical Chemistry, v. 24, Sept. 1952, p. 
1386-1388. 

Discusses an investigation made of means by which rapid and 
accurate mass spectrometer analyses could be obtafhed for 
hydrocarbon mixtures boiling between 82° and 231°F. (iso- 
pentane to toluene). Tables. 


14529 Modified Method for Hydrocarbon Type Analysis 
by Mass Spectroscopy. H. E. Lumpkin, B. W. Thomas, and 
Annelle Elliott. Analytical Chemistry, v. 24, Sept. 1952, p. 
1389-1391. 

Describes method for rapid determination of major hydrocarbon 
types in gasoline boiling range of petroleum naphthas. The mass 
spectrometer rade mene type analysis developed by Brown is 
modified for application to samples of low olefin content. Paraf- 
fins, naphthenes, aromatics, and condensed-ring naphthenes 
can be determined in olefin-free samples in 1 hour with an 
accuracy of about. 10% of amount of each type present. 


14530 Identification of Thiophene and Benezene Homo- 
logs; Mass Spectral Correlations. I. W. Kinney, Jr. and G. L. 
Cook. Analytical Chemistry, v. 24, Sept. 1952, p. 1391-1396. 
Describes new method for identification of above, the basis of 
which is use of mass spectral correlations to identify structural 

oups in unknown compounds. No prior mass spectral data for 
the unknown compounds are necessary for identification. 
Tables. 21 ref. 


14531 Quantitative Spectrochemical Analysis of Rare 
Earth Mixtures. J. A. Norris and C. E. Pepper. Analytical 
Chemistry, v. 24, Sept. 1952, p. 1399-1403. 

Describes porous cup spectrochemical procedure for analysis 
of rare earth mixtures developed to assist in preparation of pure 
rare earth compounds for use in electromagnetic enrichment of 
isotopes of these elements. Precision of this method, + 10% at a 
99.5% confidence level, is such that small differences can be 
detected, and analyses of 10 samples for 5 rare earths can be 
completed in approximately 1 man-day. Tables. 33 ref. 


14532 Spectroscopic Determination of Metals in Silica- 

Alumina Cracking Catalysts. J. P. Pagliassotti and F. W. 

Porsche. Analytical Chemistry, v. 24, Sept. 1952, p. 1403-1405. 

Describes method in which catalyst samples are dissolved with 

the aid of H.F: and Co is added as internal standard. The 

py are obtained by means of solutions excitation. Tables. 
ref. 


14533 Extraction and Determination of Salts of Organic 
Bases and Acids. Morton Schmall, C. W. Pifer, and E. G. 
Wollish. Analytical Chemistry, v. 24, Sept. 1952, p. 1446-1449. 
Describes new types of liquid-liquid extractors, one for use with 
solvents lighter than water and the other for those heavier than 
water. Among the advantages of this new procedure are easier 
preparation of sample, automatic extraction, elimination of 
washings, and reduction of labor cost of analysis. Schematic 
diagrams. 10 ref. 

14534 Photometric Determination of Zirconium in Mag- 


nesium Alloys. Glenn B. Wengert. Analytical Chemistry, v. 24, 
Sept. 1952, p. 1449-1451. 


Describes photometric alizarin red S method which gives 


accuracy equal to or better than the gravimetric procedures, 
Graphs and tables. 


14535 Separation of Praseodymium From Lanthanum; By 
Fractional Carbonate Precipitation in Trichloroacetate Solu. 
tion. Laurence L. Quill and Murrell L. Salutsky. Analytical 
Chemistry, v. 24, Sept. 1952, p. 1453-1455. 

Praseodymium and lanthanum salts are difficult to separate be- 
cause of their similar chemical and physical properties. There- 
fore slight differences in solubilities and basicities are im- 
portant criteria in such separations. This paper describes, the 
trichloroacetate method which is more rapid than most fractional 
methods for separating rare earths. 


14536 Audio-Frequency Conductometer. Robert B. Fischer 
and Dale J. Fischer. Analytical Chemistry, v. 24, Sept. 1952, p. 
1458-1460. 

Describes and discusses study which was undertaken to adapt 
and evaluate for conductometric titration measurement a com- 
mon cathode difference amplifier in a circuit providing an out- 
put quantity that is a linear function of cell resistance and or 
cell conductance. Graphs. 


14537 Fluormetric Determination of Traces of Beryllium, 
H. A. Laitinen and Pekka Kivalo. Analytical Chemistry, vy. 24, 
Sept. 1952, p. 1467-1471. 

Experimental data on the above procedure which involves 2 
quantitative coprecipitation steps requiring centrifugation of 
the phosphate precipitates; plus a study of variables affecting 
fluorescence readings of beryllium with purified morin. Graphs. 


17 ref. 


14538 Determination of Small Concentrations of Indium 
by Radioactivation. J. E. Hudgens and L. C. Nelson. Analytical 
Chemistry, v. 24, Sept. 1952, p. 1472-1475. 

Describes rapid solvent extraction method for separating indium 
from other sample cOmponents. 25 ref. 


14539 Determination of Macro and Micro Quantities of 
3-(p-Chloropheny])-1,1-Dimethylurea. W. kK. Lowen and H. 
M. Baker. Analytical Chemistry, v. 24, Sept. 1952, p. 1475- 
1479. 

Discusses experiments done on the above, which is in current 
use as a weed-killer. Tables. 


14540 Kjeldahl Determination of Nitrogen With Sealed 
Tube Digestion; Microgram Analysis. Benjamin W. Grun- 
baum, Frederick L. Shaffer, and Paul L. Kirk. Analytical 
Chemistry, v. 24, Sept. 1952, p. 1487-1491. 

Experimental procedure and data on the above. A major ad- 
veaiage of sealed-tube digestion with H.SO, is that it allows 
complete digestion in the absence of any catalyst and also 
prevents loss of such volatile constituents as H,PO, which would 
-! formed simultaneously. Schematic diagrams and graphs. 12 
ref. 


14541 Rapid Method for Determination of Small Amounts 
of Zirconium. Ralph E. Oesper and Raymond A. Dunleavy. 
Analytical Chemistry, v. 24, Sept. 1952, p. 1492-1494. 
Discusses above emphasizing the following points: synthesis of 
a suitable azo derivative of mandelic ak determination of 
the necessary conditions for the precipitation, investigation of 
interference of other elements, and development of a usable 
procedure. Tables. 


14542 Alkalimetric Method for the Estimation of Cad- 
mium and Zine. Mahadeo M. Tillu. Analytical Chemistry, v. 
24, Sept. 1952, p. 1495-1496. 

Experimental data on the above. 


14543 Alkalimetric Determination of Phosphate After 
Separation of Calcium by Ion Exchange. B. H. Kindt, E. W. 
Balis, and H. A. Liebhafsky. Analytical Chemistry, Sept. 1952, 
p. 1501-1502. 


14544 Colorimetric Determination of Silver With p- 
Dimethylaminobenzalrhodanine. G. C. B. Cave and David 
N. Hume. Analytical Chemistry, v. 24, Sept. 1952, p. 1503- 
1505. 


Effect of variables, procedure, and experimental data. 
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14545 Modification of Norman-Jenkins Method for Deter- 
mination of Cellulose. Emmett Bennett. Analytical Chemistry, 
y. 24, Sept. 1952, p. 1510-1511. 

Revision of above method is different from other modifications 
in that the preliminary treatments with alkaline hypochlorite 
and sodium sulfite, and all separations except fina! one may be 
made in original container by means of centrifuge and a micro- 
filter stick. 


14546 International Congress on Analytical Chemistry. 
Analytical Chemistry, v. 24, Sept. 1952, p. 1518-1524. 
Abstracts of the various scientific papers presented at the [n- 
ternational Congress on Analytical Chemistry held at the Uni- 
versity of Oxford, Sept. 9, 1952. 


14547* Elution and Displacement Analysis Procedures 
With Special Reference to Chromatography on Carbon. 
(English.) L. Hagdahl, R. J. P. Williams and A. Tiselius. 
Arkiv for Kemi, v. 4, no. 3, 1952, p. 193-219. 

Theoretical discussion of above. 23 ref. 


14548* Keport on Potassium Analyses by Means of Flame 
Photometer Methods. A. Mehlich and R. J. Monroe. Journal 
of the Association of Official Agricultural Chemists, v. 35, Aug. 
15, 1952, p. 588-596. 

Tabulated information gives results of above analyses, made 
to determine reasons for variations in analytical results obtained 
in collaborative studies in 1950. Deals with exchangeable 
potassium in solutions and soil. 


14549* Application of Flame Photometry to the Determi- 
nation of Potash in Fertilizers. E. D. Schall and R. R. Hagel- 
berg. Journal of the Association of Official Agricultural Chemists, 
v. 35, Aug. 15, 1952, p. 757-767. 

Analysis of laboratory-prepared samples demonstrated that 
above method has accuracy comparable to that of chemical 
procedure. Tables and graphs. 


14550* Determination of Copper and Zine in Fertilizer 
With the Polarograph. Noah J. Halbrook. Journal of the As- 
sociation of Official Agricultural Chemists, v. 35, Aug. 15, 1952, 
p. 791-795. 

Above was accomplished by making aliquots strongly alkaline 
with NH,OH to remove Fe. This also brings Cu and Zn am- 
monium complexes into solution. Sodium sulfite is added to 
final dilution to remove oxygen and thus eliminate long periods 
of bubbling with an inert gas. Method is especially valuable in 
routine analysis. Tables. 


14551 Inorganic Chromatography on Cellulose. Part XII. 
The Quantitative Determination of Tantalum and Niobium 
in Complex Minerals, Ores, and Synthetic Materials. A. F. 
Williams. Journal of the Chemical Society, Aug. 1952, p. 3155- 
3163. , 
Previously-reported method modified to permit Cb to be ex- 
tracted free from Ti, Sn, and Zr. Tables. 


14552 Characterisation of Primary Aliphatic Amines by 
Reaction With o-Acetoacetylphenol and by Paper Chromato- 
graphy. Wilson Baker, J. B. Harborne, and W. D. Ollis. Journal 
of the Chemical Society, Aug. 1952, p. 3215-3217. 


14553 A Multiple Spot Test for Copper, Cobalt, and 
“og Harold F. Schaefter. Chemist Analyst, v. 41, Sept. 1952, 
p. 57, 59. 


14554* Semiquantitative Determinaiton of Small Amounts 
of Uranium, Copper, and Iron in Rocks. (German.) A. 
Weiss, S. Fallab, and H. Erlenmeyer. Helvetica Chimica Acta, 
v. 35, no. 5, 1952, p. 1588-1591. 

Describes paper-chromatographic procedure for the above, 
applicable to samples containing not less than 0.5% U. 


14555* Circular Paper Chromatography. Part Il. Amino 
Acid Analysis of Proteins. K. V. Giri, Kk. Krishnamurthy, and 
T. A. Venkitasubramanyan. Journal of the Indian Institute of 
Science, v. 34, sec. A, July 1952, p. 209-217. 

In part I (Giri and Rao, 1952), a rapid and simple method for 
Separation and identification of amino acids by circular paper 
chromatographic techniques was described. In this part, applica- 
tion of this technique to qualitative analysis of amino acids of 


protein hydrolysates is considered. Some details concerning 
separation and identification of amino acids in a number of 
proteins using above technique to show how -proteins can be 
readily characterized by one visual comparison of chromato- 
graphs of protein hydrolysates are described. Chromatographic 
patterns of some protein hydrolysates are presented and possible 
application of this technique to other allied problems is dis- 
cussed, Chromatographs. 


14556 A Stoichiometric Combustion Method for the 
Determination of Sulphur in Slags. C. J. B. Fincham and F. 
D. Richardson. Journal of the Iron and Steel Institute, v. 172, 
Sept. 1952, pp. 53-55. 

Describes above method. The slag is melted in a stream of 
CO:, and the SO. produced is measured. Accuracy claimed is 
+ 2%. Analysis time is 30 min. for both open-hearth and blast- 
furnace slags. 


14557 Determinaiton of Combined Carbon in Graphitic 
Iron. Journal of the Iron and Steel Institute, v. 172, Sept. 1952, 
p. 79-86. 

Survey of available methods. Description of recommended 
procedure involving difference between separate determinations 
of total and graphitic carbon. Tables and diagrams. 


14558* An Improved Micromethod of Phosphate Deter- 
mination. Basil C. Soyenkoff. Journal of Biological Chemistry, 
v. 198, Sept. 1952, p. 221-227. 

The quinaldine red method of phosphate determination has 
been revised so as to decrease the effects of pH and interfering 
substances, and has been adapted to routine use. Tables. 


14559* Method of Differentiating Macro-Molecular Sub- 
stances by Anodic-Polarographic Recording in Hydrogen 
Halide-Containing Solutions. (German.) W. Kanngiesser. Kol- 
loid Zeitschrift, v. 128, Aug. 1952, p. 27-31. : 
Describes a polarographic method identifying macromolecular 
substances, such as proteins, albumens, starches, etc. 


14560 Chromatography of Rubber Accelerators and Anti- 
Oxidants on Silica Gel. C. A. Parker. Nature, v. 170, Sept. 
27, 1952, p. 539-540. 

Briefly describes procedure adopted for qualitative examination 
of rubber extract. 


14561* Studies on the Polarographic Analysis of Metals. 
Il. Rapid Determination of Copper in Pig-lron, Carbon 
Steel, and Special Steels. ( Japanese.) Shigeru Yonezaki. Nip- 
pon Kinzoku Gakkai-Si (Journal of the Japan Institute of Met- 
als), v. 16, Jan. 1952, p. 46-50. 

Gives details of simplified method which requires only 20 min. 
Typical data tabulated. 


14562 X-Ray Spectroscopy as a Control Method in the 
Production of Zirconium and Hafnium. D. M. Mortimore and 
P. A. Romans. Journal of the Optical Society of America, v. 42, 
Sept. 1952, p. 673-677. 

Above analysis made in range of concentrations from 0.5 to 
99.5% Hf in Zr. Method rome oh use of newly perfected x-ray 
fluorescence analysis equipment incorporating a Geiger tube 
together with associated scaling and recording circuits for 
measurement of intensities. Diagrams, graphs, and tables. 


14563 How to Save Time Analyzing Lube Oils for Metal 
Additives. H. D. Veldhuis, §. Cohen, and G. A. Nahstoll. 
Petroleum Processing, v. 7, Sept. 1952, p. 1311-1313. 


14564* _ Chromatographic Separations of Inositol Phos- 
phorus Compounds. Donald H. Smith and Francis E. Clark. 
Soil Science Society of America, Proceedings, v. 16, Apr. 1952, 
p. 170-172. 


Reports a chromatographic procedure for resolving mixtures of 


inositol phosphates, and the identity of compounds successfully 
separated. 
14565* Analytical Chemistry as a Metallurgical Tool. 


(German. ) Walter Koch. Stahl und Eisen, v. 72, Aug. 28, 1952, 
p. 1056-1063. 

Discusses research tasks; trace elements in iron, their chemical 
combination and analytical determination; the deoxidation re- 
action; and deoxidation and combination of nitrogen. 10 ref. 








800a BATTELLE TECHNICAL REVIEW — ABSTRACTS Vol. 1 Nos. 11-12 





15. Analysis—Chemical and Physical 


Miscellaneous Publications 


14566 The Simultaneous Spectrochemical Analysis of So- 
dium, Potassium, Calcium, Magnesium, and Phosphorus 
in Blood Serum Without Ashing. K. Pfeilsticker. Battelle 
Translation, 34 pages. (From Spectrochimica Acta, v. 4, 1950, 
p. 100-115.) 


20 references. 


14567 Selection of Flux for Determination of Carbon in 
Fe um. M. V. Babaev. Henry Brutcher, Translation 
2721, 6 pages. (From Zavodskaya Laboratoriya, v. 16, May 
1950, p. 221-224.) 

Discusses disadvantage of use of Pb as a flux in determination 
of carbon in ferrochromium. Gives data on combustion of carbon 
in presence of Pb, or Pb + Cu, as a flux, at increasing tem- 
peratures. Discusses merits of a semi-oxidized Cu as a flux. 


14568 Potentiometric Determination of Carbon. W. Ocl- 
sen, H. Haase, and G. Graue. Henry Brutcher, Translation 2801, 
21 pages. (From Archiv fiir das Eisenhiittenwesen, v. 22, July- 
Aug. 1951, p. 225-229.) 


Previously abstracted from original. 


14569 Method of Determination of Paraffinic and Naph- 
thenic Hydrocarbons in Petroleum Fractions Distilling Be- 
tween 175 and 300°C. Separation of Paraffinic Hydro- 
carbons Into Normal and Iso-Types. (French.) R. Sigwalt 
and A. Chmelevsky. Third World Petroleum Congress, Pro- 
ceedings, sec. VI, 1951, p. 40-52; disc., p. 52. (TN863 C76a3) 


Fractional crystallization methods. Typical data tabulated. 


14570 Analytical Hydrogenation of Petroleum Oils. M. R. 
Lipkin, C. C. Martin, and R. C. Worthing. Third World 
Petroleum Congress Proceedings, sec. V1, 1951, p. 68-79; disc., 
p. 80. (TN863 C76a3) 

Investigation of variables resulted in a hydrogenation procedure 
using solvent catalyst to oil ratios greater than 10:1, and de- 
layed addition of sample at 250°C. A criterion for judging com- 
plete hydrogenation was developed using ultraviolet absorption 
spectrum in the 240-290 uw range. Tables and graphs. 14 ref. 


14571 Spectrometric Methods of Petroleum Analysis. R. 
Robert Brattain, L. C. Jones, Jr. and T. P. Wier, Jr. Third 
World Petroleum Congress, Proceedings, Sec. VI, 1951, p. 81- 
93. (TN863 C76a3) 


Reviews above and their applications and limitations. 12 ref. 


14572 A Semiquantitative Spectrographic Method for the 
Analysis of Minerals, Rocks, and Ores. C. L. Waring and 
C. S. Annell. U. S. Geological Survey (For U. S. Atomic 
oon Commission ), TEI-143, Feb. 1951, 23 pages. ( UF767 
nst 

The method described determines 55 elements in one arcing 
of a 10-mg. sample, requires a minimum of sample handling 
thus reducing chances of contamination, detects low con- 
centrations of elements, and is rapid. It has been used to com- 
plete 15,000-20,000 determinations during a 9-mo. period. 


14573 Contamination of Rock Samples During Grinding 
as Determined Spectrographically. A. T. Myers and Paul R. 
Barnett. U. S. Geological Survey (For U. S. Atomic Energy 
Commission ), TEI-179, Mar. 1952, 31 pages. ( UF767 Un3t) 

yeaa ser analysis was used to investigate kind and degree 
of contamination resulting from pulverizing in heavy grinding 
machinery of 3 different groups of rock samples: 6 hard rocks, 
6 unconsolidated sediments, 1 massive quartz, and 1 quartzite. 
It was found that Fe can be lesanenel as much as 1.5%, Ni 
0.006%, Mo 0.002%, Cr 0.001%, Co 0.002%, V 0.001%, Cu 
0.003%, and Mn 0.1%. Data presented also show there is danger 
of contamination of samples from grinding on a bucking board. 


14574 A Spectrographic Method for Determining Trace 
Amounts of Lead in Zircon and Other Minerals. C. L. War- 
ing and Helen Worthing. U. S. Geological Survey (For U. S. 
Atomic Energy Commission), TEI-216, March 1952, 14 pages. 
( UF767 Un3t) 

The method described is applicable to samples containing 0.5- 
1000 ppm. Pb with an estimated accuracy of 6-10%. No 


chemical separations or concentrations are required. Other 
minerals tested by method were apatite, spene, microlite, 
allanite, and perthite. 


See also: 
14273 (analysis of scheelite minerals ) 
14611 (flame photometer for detn. of Na, K, etc.) 
14893 (symposium on chromography—review ) 


16. APPARATUS, METHODS, AND 
STANDARDS 


14575* Elimination of Protective Rings in Measurement 
of the Thermal Conductivity of Plate-Shaped Pieces. (CGer- 
man.) Ernst Schmidt. Abhandlungen der Braunschweigischen 
Wissenschaftlichen Gesellschaft, v. 4, 1952, p. 176-180. 
Shows value of omission of the guard ring from point of view 
of time savings and accuracy. Method for : inn this is 
described. 


14576 Hydraulic Servo System. Norton Williams. Aero 
Digest, v. 65, p. 90, 92, 94, 96, 100. 

Describes above which provides accurate and fast action in 
response to control signals. Photographs and diagrams. 


14577* The Sensitivity and Range Required in a Toepler 
Schlieren Apparatus for Photography of High-Speed Air 
Flow. W. A. Mair. Aeronautical Quarterly, v. 4, Aug. 1952, p. 
19-50; dise., p. 51-53. 

Diagrams and photographs. 


14578 A Laboratory Furnace With Hydraulically Posi- 
tioned Hot Zone. H. I. Sephton. American Ceramic Society 
Bulletin, v. 31, Sept. 1952, p. 322-323. 

A high-temperature, rapid-loading furnace for study of small 
metal-ceramic specimens. Diagrams. 


14579 Ionophoresis in Non-Aqueous Solvent Systems. M. 
H. Paul and E. L. Durrum. Journal of the American Chemical 
Society, v. 74, Sept. 20, 1952, p. 4721-4722. 


Experimental data on the above. Diagrams. 


14580 _ Investigation of Paper Chromatography; Flow of 
Fluid in Filter Paper. Harold G. Cassidy. Analytical Chem- 
istry, v. 24, Sept. 1952, p. 1415-1421. 

Discusses properties of filter paper and properties of developer 
fluid. 92 ref. 


14581 All-Purpose Capillary Viscometer. J. F. Johnson, R. 
L. LeTournea and Robert Matteson. Analytical Chemistry, v. 
24, Sept. 1952, p. 1050-1508. 

Describes cross-arm type viscometer which has the following 
advantages: measures Poth transparent and opaque oils, has 
wide range, requires small sample size, has convenient over-all 
dimensions, allows easy, rapid cleaning and filling, and attains 


rapid temperature equilibration. 


14582* The ,* Test of Goodness of Fit. William G. Coch- 
ran. Annals of Mathematical Statistics, v. 23, Sept. 1952, p. 
315-345. 

Expository discussion of chi square test of goodness of fit, in- 
tended for student and user of statistical theory rather than 
for the expert. Includes supplementary tests and proposed sub- 
stitute tests. 44 ref. 


14583* Stabilization Templates for Servomechanisms. 
Otto J. N. Smith. Applications and Industry, Sept. 1952, p. 
220-224. 

Method presented is said to aid greatly in the rapid and 
systematic design of feedback control systems. 


14584* Examination of the Resolving Power of the Dif- 
fraction Grating. (English.) Erik Hulthén and Ulla Uhler. 
Arkiv fir Fysik, v. 3, nos. 4-5, 1952, p. 393-405. 

Investigation discussed in 2 parts. Part I describes a photo- 
graphic and an electric method of determining resolving power 
of spectroscopic instruments. Part I] treats Rayleigh criterian 
for spectroscopic resolving power in cases where the gratin 
is screened by a system oF vestical strips. Photographs a 
graphs. 
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14585* A New Type of Crystal Holders for Focussing X- 
Ray Spectrometers. ( English.) Gosta Brogen. Arkiv for Fysik, 
y. 3, no. 6, 1952, p. 515-518. 


14586* The Use of Scintillation Counters in the Measure- 
t of the Energy of X-Rays and Low Energy Gamma- 

Rays. (English.) Sven A. E. Johansson. Arkiv for Fysik, v. 3, 

no. 6, 1952, p. 533-545. 

Discusses value of using above instruments for measurement of 

low energies. Graphs. 18 ref. 


14587* Quantitative Measurements of Low Dose-Rate 
Roentgen Rays in Terms of the International r-Unit by 
Closed Ionization Chambers. ( English.) R. Thoraeus. Arkiv 
for Fysik, v. 4, no. 4, 1952, p. 353-361. 

Describes the above and the design and properties of some 
chamber units, one of them having a sufficiently high sensitivity 
to allow measurements of radiation behind ordinary protective 
barriers by exposure times of only a few minutes. The value 
of wearing measuring instruments in radiolocial work to check 
the amount of radiation received by individual workers is dis- 
cussed, and in addition an improved method of arranging the 
instruments is described. Graphs, diagrams, and tables. 


14588* Test on Dust Separators With the Siegbahn- 
Schénander Electron Microscope. ( English.) Ernst De Haas. 
Arkiv for Fysik, v. 4, no. 5, 1952, p. 415-421. 

Describes the above in regard to apparatus, performance, and 
calculation. Micrographs, photographs and diagrams. 


14589* Scintillation Counters for X-Rays. ( English.) 
Gésta Brogren and Carl-Gésta Rylander. Arkiv fdr Fysik, v. 4, 
no. 6, 1952, p. 495-499. 

Briefly describes experiments using the above and effects on 
different crystals. Graphs and tables. 


14590* The Moving Boundary Systems in the Electrode 
Compartments in Electrophoresis. ( English.) Inger Brattsten. 
Arkiv fir Kemi, v. 4, no. 3, 1952, p. 257-276. 

Includes comparison of optical patterns with the concentration 
— computed for the moving boundary system. Graphs. 
13 ref. 


14591 Nendestructive Testing. Samuel A. Wenk. Battelle 
Technical Review, v. 1, Sept. 1952, p. 98-102. 

Presents general introduction of above and discusses the follow- 
ing methods of testing: light, radiography, magnetic and electric 
tests, magnetic-particle testing, magnetic analysis, cyclograph, 
reflection, resonant-frequency, and penetrant tests. Photographs. 


14592* Radioactive Isotopes: Their Properties and Uses 
in the Steel Industry. Graham Oldham. British Steelmaker, 
v. 18, Sept. 1952, p. 460-467. 
Considers the above in relation to natural radioactive elements, 
nuclear charge of atom, use of halflife period, detection, count- 
ing and particles, history, P in Fe and slag, desulfurization 
ry, burden transit time, blast-furnace-lining wear, segrega- 
tion in steel, and ‘handling. 


14593 Crystal Gazing With X-Rays. Chemical and En- 
gineering News, v. 30, Oct. 20, 1952, p. 4356-4363. 
Describes history, theory, and equipment used in determining 
structures of crystals. Includes description of Fourier synthesis 
and Patterson analysis. Photographs and diagrams. 


14594 Make the Most of Your Thermostats. Irving H. 
Cooper. Chemical Engineering, v. 59, Sept. 1952, p. 140-141. 
Presents extended uses for the above with examples of cir- 
culating oil heater, pipeline reactor, liquified gas vaporizer, 

herm cooler, adjustable differential system, and rapid 
warm-up. Diagrams. 


14595* A Modified Form of Thermal Precipitator. P. H. 

Kitto and D. G. Beadle. Journal of the Chemical Metallurgical 

& Mining Society of South Africa, v. 52, June 1952, p. 284-311. 

Discusses limitations of various existing instruments and 

describes tests of the new thermal precipitator which has been 
ed for accurate, routine dust-sampling in Witwaterstrand gold 

mines for the past 2 years. Graphs, tables, photographs, and 
grams. 42 ref. 


14596 The Use of Silicone Water-Repellents in the 
Laboratory. Paul T. Gilbert, Jr. Chemist Analyst, v. 41, Sept. 
1952, p. 52-57. 

Shows how the above can enhance speed, efficiency, accuracy, 
and convenience in many laboratory operations involving water 
and aqueous solutions. Besides glass, various ceramic, plastic, 
and metallic surfaces can be made water-repellent by direct 
treatment with a chlorosilane. 12 ref. 


14597 Preparation of Zinc and Magnesium for Reformat- 
sky and Grignard Reagents. F. S. Huber. Chemist Analyst, 
v. 41, Sept. 1952, p. 62. 

Briefly describes method of preparation and storage of above 
metals. 


14598 A Micro Viscometer of Improved Design. F. M. 
Lidstone. Chemistry & Industry, Sept. 6, 1952, p. 873-874. 

Two viscometers are described and illustrated, one is for all 
liquids down to viscosities as low as about 30 centistokes, and 
the other for lower viscosities. Diagrams and calibration table. 


14599 An Apparatus for a Controlled Evaporation Test 
on Low-Boiling Liquids. K. F. Coles, B. Wright, and J. Bam- 
ford. Chemistry & Industry, Sept. 6, 1952, p. 875-877. 
Apparatus made for providing a rapid and semi-automatic test 
for the C-4 hydrocarbons used commercially as domestic bottle 
gas. But applicable to any low-boiling liquid in which an 
evaporation test is used to indicate presence of higher-boiling 
impurities. Diagram. 


14600* The Formulation and Interpretation of Steel 
Castings Specifications. Edwin Gregor. Edgar Allen News, v. 
31, June 1952, p. 145-147; July 1952, p. 177-178; Aug. 1952, 
p. 200-201; disc., p. 201; Sept. 1952, p. 224-295. 


14601* The Phosphor-Phototube Radiation Detector. D. 
P. Cole, P. A. Duffy, M. E. Hayes, W. S. Lusby, and E. L. 
Webb. Electrical Engineering, v. 71, Oct. 1952, p. 935-939. 
Describes above which is stable, has a very fast time constant 
as compared to either ionization-chamber or Geiger-tube in- 
struments, can be zeroed and calibrated in a radiation field, 
operates from common flashlight cells, and covers a range from 
approximately 0.05 to 500 roentgens per hr. in 4 linear decades. 
Diagrams and photographs. 


14602* High Speed Data Recorder. Electrical Manu- 
facturing, v. 50, Oct. 1952, p. 162, 164. 

Briefly describes an output printer which can be used with 
digital computers and convertors for analog computers, and 
used to record strain, pressure, and other physical conditions 
adaptable to transducers with electrical outputs. Diagrams. 


14603* Pneumatic Gauging Applied to the Measurement 
of Surface Finish. M. Graneek and H. L. Wunsch. Engineer, 
v. 194, Sept. 1952, p. 387-389. 

Details are given of a special design of measuring jet suitable 
fo rexamination of both flat and cylindrical surfaces. Results 
obtained with pneumatic comparator on a series of ground and 
turned surfaces having different grades of finish showed that 
a reasonably linear relation existed between corresponding 
center-line average readings. 


14604* The Application of Statistics to Engineering Prob- 
a. M. D. J. Brisby. Engineering, v. 174, Sept. 5, 1952, p. 
294-296. 


14605* Temperature Measurement on Components Rotat- 
ing at High Speeds. E. Fournel and C. Douchet. Engineer's 
Digest, v. 13, Sept. 1952, p. 290-292. (Translated and con- 
an) from La Recherche Aeronautique, May-June, 1952, p. 
309-009, 

Reviews previous procedures and describes new method for 
above. Diagrams and tables. 


14606* Curves for the Determination of the Stresses in 
Rotating, Non-Uniformly Heated, Disks by the Keller 
Method. F. Salzmann and W. Kissel. Escher Wyss News, v. 
23-24, 1950-51, p. 69-82. 

Presents above, including mathematical details of develop- 
ment and use. 
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16. Apparatus, Methods, and Standards 


14607* Ultrasonic Survey of Riveted Drums. W. W. 
Campbell and R. H. Murfitt. Journal of the Institute of Fuel, 
v. he Sept. 1952, p. 190-195, disc., p. 196-197. 

Describes the above for detecting cracks between rivet holes 
of shell plates of riveted ms, where presence of butt straps 
precludes use of other methods. Radiation is introduced into 
seam from accessible internal or extenral surface of plate and 
is reflected from cracks. Locaton and extent of cracks can be 
observed. Diagrams and photographs. 


14608 A Simple Helical Packing For Laborat Frac- 
tionating Columns. F. B. Shorland. Journal of Applied Chem- 
istry, v. 2, Aug. 1952, p. 438-440. 


14609 The Effect of Accelerating Voltage and Specimen 
Morphology on Electron Diffraction Patterns. S. G. Ellis. 
Journal of Applied Physics, v. 23, Sept. 1952, p. 1024-1028. 
Using empirical relations established in study of electron dif- 
fraction patterns of uniform thin films of aluminum, contrast 
between the most intense ring and background is calculated 
for other morphologies as a function of accelerating voltage 
on the camera. 


14610 lIonography: A New Frontier in Electrophoresis. 
Hugh J. McDonald. Journal of Chemical Education, vy. 29, 
Sept. 1952, p. 428-437. 

A review of above technique which depends on the electro- 
migration of charged particles, either ions or colloidally dis- 
persed substances, on wet surfaces of filter paper or similar 
a It is a different technique than chromatography. 30 
ret. 


14611 A Flame Photometer for Routine Biochemical Use. 
R. L. Warren. Journal of Scientific Instruments, v. 29, Sept. 
1952, p. 284-286. 

Describes construction, operation, and performance of an in- 
strument designed primarily for determination of Na and K. 
Sample is atomized with compressed oxygen and sprayed 
directly into an oxygen-butane flame. 


14612 A Furnace Constant Temperature Controller and 
Its Modification as a Programme Controller. J. R. Beattie 
and A. J. Milne. Journal of Scientific Instruments, v. 29, Sept. 
1952, p. 290-292. 

Describes a furnace temperature controller which can be easily 
adapted for use with electrical furnaces of widely differing 
power consumption and design. 3-position control is ommes 
and furnace temperature can be maintained to within + 1°C. 


14613 A Photocell Amplifier for Infra-Red Spectroscopy. 
D. A. H. Brown. Journal of Scientific Instruments, v. 29, Sept. 
1952, p. 292-294. 

Principle, construction details, and performance. Diagram of 
amplifier circuit and graphs. 

14614* The Study of Surfaces by Multiple-Beam Inter- 
ferometry. O. S. Heavens. Laboratory Practice, v. 1, Sept. 
1952, p. 249-252. 

Method of studying surface topography by multiple-beam 
Fizeau fringes is outlined. Interpretation of a typical contour 
pattern from a mica crystal is discussed. Method has great 
power for distinguishing fine detail of a surface. Diagrams. 


14615 Comparative Specifications for Alloy Steels. Ma- 
terials & Methods, v. 36, Oct. 1952, p. 153, 155, 157. 

Lists composition specifications: U. S. military, U. S. Army, 
U. S. Navy, U. S. Army-Navy aeronautical, and Federal. 


14616 Sources and Idenitfying Symbols of Government 
Specifications. Sherman F. Booth. Metal Progress, v. 62, Oct. 
1952, p. 109-114. 

Lists principal sources from which specifications may be ob- 
rreat g and describes identifying symbols used by different 
agencies. 

14617 X-Ray Shadow Microscopy. V. E. Cosslett and W. C. 
Nixon. Nature, v. 170, Sept. 13, 1952, p. 436-438. 

Describes recent developments on the above method. Illustra- 
tions. 14 ref. 


—— 


14618* The Metallurgist’s Role in the Interpretation of 
Non-Destructive Testing. S. L. Henry. Non-Destructive Test- 
ing, v. 11, July 1952, p. 16-20. 

Lists procedures of evaluation of non-destructive testing. Pre- 
sents 5 specific cases with method and results of examination, 
Methods include magnetic particle inspection, radiographic and 
ultrasonic. Micrographs. 


14619* Units Used in Industrial Radiography to Describe 
Strength of Cobalt-60 Sources. J. Kastner. Non-Destructive 
Testing, v. 11, July 1952, p. 21-23. 

Purpose was to examine above units and to point out factors 
which must be taken into account before source strengths ex- 
pressed in different ways may be compared. 


14620* A Preliminary Report on the Picker-Polaroid 
Process in Industrial Radiography. J. A. Reynolds. Non- 
Destructive Testing, v. 11, July 1952, p. 24-27. 

Deals with actual and potential applications of the above proe- 
cess for medicinal an industrial x-ray equipment. Useful in 
non-destructive investigation. Photographs. 


14621* Photoelectric Scanning of Fluorescent Indications, 
S. A. Wenk, K. D. Cooley, and R. M. Kimmel. Non-Destruc- 
tive Testing, v. 11, July 1952, p. 28-31. 

Presents development of a means for automatic scanning of 
such as are produced by the magnetic particle and penetrant 
methods. Photographs and graphs. 


14622 A New High Sensitivity Differential Colorimeter. 
L. G. Glasser and D. J. Troy. Journal of the Optical Society of 
America, v. 42, Sept. 1952, p. 652-660. 

Describes new high precision, tristimulus, filter colorimeter 
suitable both for research and for industrial use which can re- 
producibly measure tristimulus values and ratios of tristimulus 
values, sample to standard, to 4 significant figures for most 
colors. Tables, graphs, diagrams, and photographs. 


14623 The Determination of the Intensities of Raman 
Lines. E. J. Rosenbaum, C. C. Cerato, and J. L. Lauer. Journal 
of the Optical Society of America, v. 42, Sept. 1952, p. 670-672. 
Existing methods for quantitative evaluation of Raman line in- 
tensities are briefly reviewed. Simple method for comparing 
data from different laboratories. Tables. 


14624* pH Measurement and Control. W. M. Wooding. 
Paper Trade Journal, v. 135, Sept. 26, 1952, p. 19-27. 


A review. Numerous diagrams and references. 


14625 Make Your Research ‘Lab” Safe. N. W. Jacobsen. 
Petroleum Processing, v. 7, Sept. 1952, p. 1267-1269. 


Suggests laboratory safety practices. 


14626 “Hot Atoms” Measure Liquid Level. D. P. Thor- 
ton, Jr. Petroleum Processing, v. 7, Sept. 1952, p. 1286-1288. 
Describes radioactive type ay%paratus which is useful for corro- 
sive materials in process control in an HF alkylation unit. 
Photographs and tables. 


14627* A Method for the Determination of the Thermal 
Conductivity of Gases at High Pressures. (English.) A 
Michels and A. Botzen. Physica, v. 18, Aug.-Sept. 1952, 
p. 605-612. 

A description is given of an apparatus, based on parallel plate 
method, for determination of above. Design of instrument is 
described and an account is given of method of calculating con- 
ductivity coefficient from experimental data. 


14628 Plural Electron Scattering and Its Influence on 
Electron Diffraction Patterns. S. G. Ellis. Physical Review, 
ser. 2, v. 87, Sept. 15, 1952, p. 970-976. 

The peak ring intensity and the background intensity for most 
intense rings in electron-diffraction patterns of Al and Th 
chloride were measured, as a function of film thickness and 
accelerating voltage. A semi-empirical theory that includes ef- 
fect of plural scattering was developed to explain the variation. 
Graphs. 18 ref. 


14629 Measurement of Transient Surface Temperatures. 
Robert A. Huggins, Bob Roll, and Harry Udin. Review of 
Scientific Instruments, v. 23, Sept. 1952, p. 467-470. 

Deals with design, construction, and operation of apparatus to 
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produce, measure, and record transient surface om 
cycles of type produced at and near a typical spot weld. Dia- 
grams and graphs. 


14630 A Recording Stress Relaxometer. J. KR. McLough- 
lin. Review of Scientific Instruments, v. 23, Sept. 1952, p. 459- 
462. 

Describes instrument which measures lateral deflection of 
bowed steel strips in load-measuring elements. 10 ref. 


14631 An Automatic Surface Follower for Measuring the 
Rate of Evaporation of Molten Metals Undergoing Vacuum 
Distillation. M. J. Spendlove and H. W. St. Clair. Review of 
Scientific Instruments, v. 23, Sept. 1952, p. 471-475. 

Describes above instruments which measure continuously rate 
of evaporation of molten metals at low pressure and measure 
temperature gradients near the evaporating surface. Schematic 
diagrams and graphs. 


14632 A Gauge for Indicating Pressure Transients in a 
Combustion Chamber. Howard D. Warshaw. Review of Sci- 
entific Instruments, v. 23, Sept. 1952, p. 493-496. 

Describes gage that is linearly responsive to pressure changes 
in order of 400 psi. per microsec. with a useful range of 0-16000 
psi. Installation described was developed for recording pressure 
in gun barrels. 


14633 Thin Films of Supersaturated Solutions for De- 
tecting, Counting, and Identifying Very Small Crystalline 
Particles. Bernard Vonnegut. Science, v. 116, Sept. 19, 1952, 
p. 300-301. 

Briefly describes use of the above, with reference to aerosol 
particles. 


14634 The Accuracy and Convenience of Silicone-Treated 
Microliter Pipettes. Edward L. Duggan and Kendric C. 
Smith. Science, vy. 116, Sept. 19, 1952, p. 305-306. 
Enumerates several advantages which accrue to microliter 
chemistry by the use of water-repellent coatings. 


14635 A Device for High-Intensity, Vacuum-lrradiation of 
Small Samples at Controlled Temperatures. C. S. Bachofer. 
Science, v. 116, Oct. 3, 1952, p. 354-355. 

Device illustrated permits vacuum-irradiation of small samples 
at high dose rates. It is adapted to rapid transfer of samples, and 
has been used extensively for x-irradiation of dried bacterio- 
phage at temperatures as low as —196°C., as well as for 
enzyme preparations. 


14636 A Quickly Made Dielectric Constant Cell. Reuben 
E. Wood. Science, v. 116, Oct. 3, 1952, p. 358-359. 

The cell described can be constructed very quickly from 
readily available parts, and yet compares favorably in _per- 
formance, versatility, and ruggedness with cells of considerably 
more elaborate design. 


14637 The Pirani Gauge. George Glockler and Sister Helene 
Ven Horst. Science, v. 116, Oct. 3, 1952, p. 364-367. 

Surveys literature on above apparatus and its limitations. De- 
scribes improved — and presents calibration curves and 
tabular data for several gases. 15 ref. 


14638 New Spectrochemical Excitation Unit: A Key to 
Essential Control in Boron Steels. J. T. Rozsa and L. E. 
Zeeb. Steel, v. 131, Oct. 6, 1952, p. 92, 94, 97. 

Above unit is described which provides a rapid accurate method 
for determination of boron in trace amounts in alloy steels. 
Photograph and diagram. 


14639 Nondestructive Testing: Quality With Fewer End- 
Product Failures. Samuel A. Wenk. Steel, v. 131, Oct. 13, 
1952, p. 158-160, 163. 

Surveys various methods used to detect and evaluate defects, 
or to predict strength and serviceability of parts. Discusses pur- 
pose, underlying principles, and limitations. Photographs. 


14640* Radiographic Thickness Measurement of Electro- 

deposits With the Aid of a Counting Tube Interference 
iometer. (German.) V. Gerold. Zeitschrift fiir angewandte 

Physik, v. 4, July 1952, p. 247-254. 

New method eliminates the disturbing effect of the surface 


texture of the plated metal on x-ray results. Diagrams, tables, 
and graphs. 13 ref. 


Miscellaneous Publications 


14641 New Method for Measuring the Specific Surface of 
Porous Bodies and Powders. B. Deryagin, R. Fridlyand, and 
V. Krylova. Henry Brutcher, Translation 2779, 8 pages. (From 
Doklady Akademii Nauk SSSR, new ser., v. 61, no. 4, 1948, 
p. 653-656. ) 

Describes apparatus and procedure for above. Presents data 
obtained on various adsorbents such as soil, cement, silica gel, 
corundum powder, zinc oxide, and barium sulfate. Describes 
theory of method and discusses dependability as compared 
with other currently used methods. 


14642 A Method for the Determination of the Time Lag 
in Pressure Measuring Systems Incorporating Capillaries. 
Archibald R. Sinclair and A. Warner Robins. National Advisory 
Committee for Aeronautics, Technical Note 2793, Sept. 1952. 
35 pages. (TL570 Un3t) 

Experimental data are shown and a step-by-step sample appli- 
cation is presented. Calculated and experimental data are in 
reasonable agreement. 


14643 Internal Hydrostatic Pressure Testing as a Measure 
of the Performance Values of Oil Well Casing and Tubing. 
H. G. Texter. Third World Petroleum Congress, Proceedings, 
sec. II, 1951, p. 1-19; disc., p. 19-23. (TN863 C76a3) 

Argues that requirements of A.P.I. casing and tubing speci- 
fications do not insure that the products will withstand forces 
to which they are subjected. Resistance to these forces are 
expressed as performance values. After a discussion of specifi- 
cations, it is pointed out that compliance with them only in- 
directly proves worth of the product. Only the mill-inspection 
hydrostatic test is a direct proof of quality, and it does not go 
far enough. Reasons are given for believing that defects are not 
focal points for corrosion. Proof testing of each length is rec- 
ommended. Typical defects and failures are illustrated. 


See also: 
14410 ( Fourier structure-factor calculation ) 
14411 (Fourier structure-factor calculation ) 
14465 (nondestructive testing of steam-turbine materials ) 
14765 (nondestructive testing of ceramic parts ) 
14791 (the neg’ator in instrumentation ) 
15047 (sectioning of cells for electron microscope study ) 
15204 (dial-reading translator for digital machine inputs ) 
15226 (instrument electronics ) 


17. METALS—FABRICATION AND USES 


14644* Technical Facts for Food Processors on Nickel 
and High-Nickel Alloys. Part Il. Metal Data on Brines, 
Juices, Dressings, Cereals, Vegetables. Food Engineering, 
v. 24, Sept. 1952, p. 95-97, 214. (Condensed from “Corrosion 
Resistance of Nickel and High-Nickel Alloys in Food Process- 
ing’, International Nickel Co. ) 

In addition to above, includes corrosion data for Cu, Sn, Zn. 
brass, bronze, soft solder, mild steel, stainless steel, and Al. 


14645 Aluminum Alloys. Harry W. Fritts. Industrial and 
Engineering Chemistry, v. 44, Oct. 1952, p. 2289-2292. 
Annual construction-materials review. Reviews a number of new 
applications in chemical and petrochemical industries and gives 
additional information on resistance to corrosion of aluminum 
alloys by a number of chemicals. 76 ref. 


14646 Moly Based Metal Ceramic Designed for High 
Temperature Use. Iron Age, v. 170, Oct. 16, 1952, p. 114. 
Briefly describes above and lists its physical and mechanical 
properties. Known as D-1922, and developed by P. R. Mallory 
& Co., it is a hybrid incorporating Mo disilicidle and suitable 
ceramic components. Potential uses are surveyed. 


14647 Materials in Design. Machine Design, vy. 24, Oct. 
1952, p. 125-160. 

Comprises the following articles: “Copper-Base Alloys”, D. K. 
Crampton; “Titanium Alloys”, Herbert A. Jahnle and Warren 
S. Hazelton; “Boron Steels”, H. B. Knowlton; “Rubber and 
Synthetics”, Karl P. Goodwin; “Magnesium Alloys”, James 
V. Winkler; “Powder Metals”, Robert Talmage; “Plastics”, 








804a BATTELLE TECHNICAL REVIEW — ABSTRACTS Vol. 1 Nos. 11-12 





17. Metals—Fabrication and Uses 


John Delmonte; “Aluminum Alloys”, John R. Willard; “Corro- 
sion Resistant Materials’, Howard T. Francis; and “Heat 
Resistant Alloys”, Roger A. Long. 


14648 New Titanium-Boron Alloy Steel Shows Promise 
for Jets and Rockets. John L. Everhart. Materials & Methods, 
v. 36, Sept. 1952, p. 96-98. 

Includes general description of above alloy with emphasis 
on heat treatment, elevated-temperature properties and weld- 
ing characteristics. It contains 0.022% B, 0.14% Ti, 2.91% Cr, 
and 1.06% Mo. 


14649 General Purpose High Temperature Alloys: What 
They Can Do, Where to Use Them. Kenneth Rose. Materials 
& Methods, v. 36, Oct. 1952, p. 103-107. 

Carbon steels, low and high alloy steels, stainless steels, and 
nickel-base alloys are discussed in reference to above. Proper- 
ties discussed including mechanical and corrosion-resistant. 


14650 Indium Alloys Finding Important Commercial 
Uses. R. I. Jaffee and S. Marguerite Weiss. Materials & 
Methods, v. 36, Sept. 1952, p. 113-115. 

Properties gained by alloying In with Pb, Sn, Cd, or Bi are 
put to use in bearings, solders, and glass sealing alloys. Graphs 
and photographs. 10 ref. 


14651 Aluminum Advances. SAE Journal, v. 60, Sept. 1952, 
p. 45-51. egr from “New Applications and Developments 
in Aluminum Alloys”, by J. H. Dunn and E. P. White. ) 
Discusses the above in regard to brazed castings, plaster cast- 
ings, die castings, wiring, and finishes. 


14652 Metals in the Jetomic Age. Allen G. Gray. Steel, 
v. 131, Oct. 13, 1952, p. 148-153. 

Discusses 4 different types of materials for ultra-high-tempera- 
ture service: metals and alloys, metals protected with ceramic 
coatings, ceramic materials, and combinations of metals and 
ceramics. Photographs and graphs. 12 ref. 


14653 Carbon Content Determines Boron Steel Behavior. 
A. S. Jameson. Steel, v. 131, Oct. 13, 1952, p. 154-156. 
Describes use of above in heat-treated parts such as springs or 
axle shafts, which makes possible large savings in Ni and Mo. 
Discusses present problem which is in low-C carburizing and 
high-C grades. Comparative hardenabilities are charted. 


14654* Aluminum Foil. Thomas M. Hill. Tappi, v. 35, 
March 1952, p. 123A-130A. 

Describes production; physical, mechanical, and chemical prop- 
erties; corrosion resistance; and packaging characteristics. 


14655* Cobalt: Its Industrial Applications. J. B. Richard- 
son. Times Review of Industry, v. 6, Sept. 1952, p. 22-24, 27. 
Discusses the widespread use of Co in metallurgical, ceramic, 
and other industries. Photographs and tables. 


14656 Applications and Advantages of Cast-Alloy Cutting 
Tools. Chester M. Adams. Tool Engineer, v. 29, Oct. 1952, 
p. 37-39, 47. 

Describes 3 types of tool materials: high speed steel, cemented 
carbide, and cast alloy. Also includes a available, how to 
apply cast-alloy tools, and selection of cast alloy. Photographs. 


Miscellaneous Publications 


14657 Gallium in Nuclear Reactors; Considerations for 
Use as a Primary Coolant. R. I. Jaffee, R. M. Evans, E. A. 
Fromm, and B. W. Gonser. U. S. Atomic Energy Commission, 
AECD-3317, Aug. 1, 1949, 38 pages. (UF767 Un3m) 

Weighs advantages and disadvantages of Ga and its possible 
alloys for above use. Most important of the properties con- 
sidered are cross section for neutron absorption, heat-transfer 
efficiency, melting point, boiling point, and corrosive effect on 
container metals. Corrosion resistance of W, Ta, Be, and Mo 
to molten Ga was studied. Conclusion is that Ga and its 
alloys are unsuitable as primary coolants for nuclear reactors. 


See also: 
14340 (new alloy for jet engine parts ) 
14493 (boron steel for SAE md I-bolts ) 


14524 (substitute alloys in automotive industry ) 

14659 (removal of radioactive material from water by 
powdered metal ) 

15239 (magnetic steel for small transformer ) 

15291 (applications of electrolytic Mn) 


18. POLLUTION AND WASTES 


14658* Rapid Analytical Method for Air-Pollution 
Surveys. R. G. Keenan and D. H. Byers. A. M. A. Archives of 
Industrial Hygiene and Occupational Medicine, v. 6, Sept. 
1952, p. 226-230. 

Describes experimental procedure and results of above. Tables, 


14659* Removal of Radioactive Material From Water b 
Slurrying With Powdered Metal. William J. Lacy. Journal, 
American Water Works Association, v. 44, Sept. 1952, p. 
824-828. 

Briefly describes above method and procedure on laboratory 
scale. Metals evaluated were Fe, Al, Cu, and Zn. Tables. 


14660 _ Biological Treatment of Industrial Wastes. Willem 
Rudolfs and H. Heukelekian. Chemical Engineering Progress, 
v. 48, Sept. 1952, p. 449-454. 

Discusses above from standpoint that food, organisms, and 
environment are the 3 inter-related factors which affect  bio- 
logical oxidation. 45 ref. 


14661 Waste Control at Oil Refineries. Roy F. Weston. 
Chemical Engineering Progress, v. 48, Sept. 1952, p. 459-466; 
disc., p. 466-467. 

Reviews chief problems in anti-water pollution disposal of 
liquid refinery wastes and methods which have been developed 
to provide satisfactory solutions to a number of these prob- 
lems. Diagrams and tables. 32 ref. 


14662* Disposal of Plating Room Wastes. IV. Batch 
Volatilization of Hydrogen Cyanide From Aqueous Solu- 
tions of Cyanides. Barnett F. Dodge and Walter Zabban. 
Plating, v. 39, Oct. 1952, p. 1133-1139. 

Presents some results from small-scale laboratory experiments 
on batch volatilization of HCN gas, dealing mainly with effect 
of most important rate-controlling variables. Graphs and tables. 
(To be continued. ) 


14663 Theory and Practice in Stream Pollution Control. 
Richard D. Hoak. Scientific Monthly, v. 75, Sept. 1952, p. 
166-174. 

Study of above in which pollution control objectives, self- 
purification of streams, relation of pollution load to stream re- 
sources, varieties of pollution controls, biological indices, and 
instruments as control devices, are presented. Photographs. 
20 ref. 


14664* Waste Disposal at the Fontana Steel Plant. H. 1 
Riegel. Sewage and Industrial Wastes, v. 24, Sept. 1952, 
p. 1121-1129. 

Describes water conservation and pollution control procedures 
at Fontana, Calif., plant of Kaiser Steel Corp. which is located 
in a water-scarce area. 


14665* Chlorine Demand of Waste From a Chemical 
Plant. Donald Tarvin. Sewage and Industrial Wastes, v. 24, 
Sept. 1952, p. 1130-1134; disc., p. 1134-1137. 

A study of above on effluent of a plant manufacturing organic 
chemicals. Stresses inconsistent results obtained from current 


methods of measurement. Includes discussion by Thomas M. 
Riddick. Tables and graphs. 


14666* Some Aspects of Pollution Control in Tidal 
Waters. Kerry E. Mills. Sewage and Industrial Wastes, v. 24, 
Sept. 1952, p. 1150-1158. 

Discussion of above and recommended abatement program. 
Emphasis on refinery wastes. 


14667* Relationship of Aquatic Fungi to Water Pollu- 
tion. James V. Harvey. Sewage and Industrial Wastes, v. 24, 
Sept. 1952, p. 1159-1164. 

Initial report on studies designed to determine role of fungi in 
stream sanitation and processes of natural purification. Tables. 
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14668 lon Exchange. New Hope for Waste Recovery. 
Allen G. Gray. Steel, v. 131, Oct. 20, 1952, p. 96-100. 
Describes above for metal-treatment solutions which can then 
be re-used. Solutions mentioned were phosphoric acid pickling, 
Cr-plating baths, and Cu-stripping baths. 


Books 


14669 Industrial Waste Treatment. Edumund B. Bes- 
selievre. 391 pages. 1952. McGraw-Hill, New York. (TD897 
B46i ) 

Written to present the factors that enter into a waste problem 
and to guide those who have such problems along the proper 
lines to their solution. Specific information is given for a variety 
of wastes including pickling liquors and plating wastes. Numer- 
ous illustrations and chapter bibliographies. 


See also: 
14394 (ion exchange in relation to stream pollution ) 
14633 (method for detecting, counting, identifying aerosol 
particles ) 
14709 (fuel-burning equipment to prevent air pollution ) 
14828 (sulfur from industrial wastes ) 
15311 (microbiology of water and sewage—book ) 
15318 (atmospheric pollution ) 


19. FUEL TECHNOLOGY 


14670* The Water-Gas-Shift Equilibrium in the Gasifica- 
tion of Lignite With Steam. A. G. Parts. Australian Journal of 
Applied Science, v. 3, Sept. 1952, p. 257-261. 

Briefly describes procedure and results of experiments to deter- 
mine above. 


14671 Altitude Boost Claimed for Device. Scott H. Rein- 
iger. Aviation Week, v. 57, Sept. 29, 1952, p. 74, 77. 

Describes device called a “Gasifier” said to add 10,000 ft. to 
fighting altitude of military aircraft by raising combustion 
efficiencies to a point much higher than heretofore obtainable 
in jet engines, permitting better mixing and more stable fuel-air 
ratios at high altitudes. 


14672* The Ignition of Wood by Radiation. D. I. Lawson 
and D. L. Simms. British Journal of Applied Physics, v. 3, 
Sept. 1952, n. 288-292. 

Discusses time taken to ignite wood, when it is subjected to 
various intensities of irradiation, plus the thermal properties. 
Graphs. 


14673* The By-Product Coking Industry in Canada. E. J. 
Burrough. Canadian Mining Journal, v. 73, Sept. 1952, p. 63-73. 
A survey of above in its historical, technical, and economic 
aspects. Photographs and tables. 


14674 The Decomposition of Sulphuric Acid in Town’s 
Gas Flames. R. F. Littlejohn and G. Whittingham. Journal of 
the Chemical Society, Aug. 1952, p. 3304-3308. 

Describes experimental data on the mechanism of decomposi- 
tion with particular reference to the reaction between SO, and 
atomic hydrogen. Diagram of apparatus set-up, tables, and 
graphs. 


14675 The Water Gas Shift Reaction in Fuel Systems. 
Part 1. The Water Gas Shift in Carbon. O. G. Ingles. Trans- 
actions of the Faraday Society, v. 48, Aug. 1952, p. 706-712. 


11 references. 


14676 Improving the Density and Strength of Charcoal 
Briquets. Theodore Breitmayer and Frank B. West. Industrial 
and Engineering Chemistry, v. 44, Sept. 1952, p. 2234-2237. 
Briefly discusses pros and cons of the use of charcoal vs. coal, 
and then presents a study of 2 methods for above purpose. 


14677 Flame Velocities of Liquid Hydrocarbons. R. E. Al- 
bright, D. P. Heath, and R. H. Thena. Industrial and Engineer- 
ing Chemistry, v. 44, Oct. 1952, p. 2490-2496. 
A study in relation to evaluation of gas turbine fuels. Above 
ained by angle method and a total area method are pre- 
sented. 25 fuels were covered to determine effect of burner 
variables, hydrocarbon structure, and chain length on flame 
velocity. Diagrams and photographs. 19 ref. 


14678* Progress Review No. 20: Industrial Appliances for 
Burning Solid Fuel. M. V. Murray. Journal of the Institute of 
Fuel, v. 25, Sept. 1952, p. 198-204. 

Surveys literature since 1947 relating to combustion of solid 
fuel in industry. Includes fuel-bed appliances, suspension- 
burning appliances and related topics of firing of waste fuels 
and deposits, corrosion and errosion. 206 ref. 


14679 Flame Propagation in Carbon Monoxide. G. Mc- 
Donald. Journal of Chemical Physics, v. 20, Sept. 1952, p. 
1497-1498. 

Flame speeds of 4 mixtures of CO plus O. and 8 of CO plus 
air. Brief analysis of results. 


14680 The Production and Utilisation of Metallurgical 
Coke. J. P. Graham. Metallurgia, v. 46, Aug. 1952, p. 74-78, 82. 
Examines coking industry in relation to present metallurgical 
coke position; considers production of coke and factors of im- 
portance in blast furnace coke utilization; and assesses trends. 


10 ref. 


14681 Slow Combustion of Cyclopropane. A. G. McEwan 
and C: F. H. Tipper. Nature, v. 170, Sept. 13, 1952, p. 462. 


Brief discussion, with new information, on the above. 


14682* Jet Fuels. Oil and Gas Journal, v. 51, Oct. 6, 1952, 
p. 93-94, 96-98, 100-101, 110. 

Papers presented at NPA symposium, Atlantic City, Sept. 1952: 
“The Small Refiner’s Role”, W. F. Krause; “Development of 
Specifications for Jet Fuels”, Carl W. Kelley; “Aircraft Turbine- 
Fuel Supply Problems”, M. F. Granville; and “Fueling Civil 
Aircraft”, J. Bennett Hill. 


Miscellaneous Publications 


14683 The Production of Lump Charcoal From Pine 
Sawdust Without a Binder. C. A. Basore and O. C. Moore. 
Engineering Experiment Station, Alabama Polytechnic Inst., 
Bulletin 14, Nov. 1942, 17 pages. (Alabama Polytechnic Bul- 
letin, v. 38, no. 3). (T1 ALI1b) 

Discusses method suitable for small-scale operations for the 
profitable disposal of the large amounts of finely divided wood 
wastes podem in the South and West. 


14684 A Study of Detonative Phenomena in Gaseous Mix- 
tures by the Use of Shock Tube Techniques. Richard B. 
Morrison. American Society of Mechanical Engineers, Paper 
52-SA-20, 1951, 8 pages. (TJ1 Am35p) 

Describes the functional dependence existing between thermo- 
dynamic properties and dynamic properties of detonating mix- 
tures. Graphs, tables, and schlieren photographs. 


14685 Effect of Free Methyl Radicals on Slow Oxidation 
of Propane and Ethane. Glen E. McDonald and Rose L. 
Schalla. National Advisory Committee for Aeronautics, Research 
Memorandum E52G17, Aug. 28, 1952, 21 pages. (TL782 
Un3rm ) 

Above study was made by means of a photochemical decom- 
position reaction in a static system. Tables and graphs. 15 ref. 


14686 Influence of External Variables on Smoking of 
Benzene Flames. Thomas P. Clark. National Advisory Com- 
mittee for Aeronautics, Research Memorandum E52G24, Aug. 
29, 1952, 17 pages. (TL782 Un3m) 

Premixed benzene-air flames were burned under a variety of 
conditions to determine effect of conditions on smoking prop- 
erties. Variations in initial gas temperature, fuel-flow rate, flame 
length, secondary-air-flow rate, and burner-tube diameter were 
studied. 


14687 Driving Standing Waves by Heat Addition. Perry 
L. Blackshear, Jr. National Advisory Committee for Aeronautics, 
Technical Note 2772, August 1952, 46 pages. (TL570 UnSt) 
Enumerates types of burner instability and discusses role of 
standing waves in burners. A 1-dimensional flow theory giving 
mechanism whereby a flame drives or damps a standing wave 
is presented. Graphs and tables. 16 ref. 


14688 A Study of the Autoignition Properties of Certain 
Diesel Fuels. Naval Research Laboratory, Washington, D. C., 
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19. Fuel Technology 


NRL Report 3733, June 29, 1951, 29 pages. (TK21 Un3rn) 
Discusses the above at atmospheric pressure using the Jentzsch 
ignition apparatus. Studies were also made on ignition delay. 


14689 Analyses of Ohio Coals. A. C. Fieldner, Dorothy Ann 
Taylor, Albert L. Toenges, William L. Crentz, Thomas Fraser, 
W. H. Young, R. L. Anderson, N. H. Snyder, H. M. Cooper, 
R. F. Abernethy, and F. E. Hartner. U. S. Dept. of Interior, 
Bureau of Mines Bulletin 499, 1952, 93 pages. (TN21 Un3b) 
Analytical study showing composition and quality of coals of 
Ohio; a brief description of the geologic structure of coal basins; 
typical mining conditions in several districts, and principal 
economic data of the industry. Tables. 


14690 Carbonizing Properties: West Virginia Coals From 
the Pittsburgh Bed Jamison No. 9 Mine, Marion County, 
and Upper Freeport Bed, Bull Run No. 1 Mine, Preston 
County. J. D. Davis, D. A. Reynolds, R. E. Brewer, D. E. 
Wolfson, B. W. Naugle, and G. W. Birge. U. S. Dept. of In- 
ei Bureau of Mines Bulletin 506, 1952, 31 pages. (TN21 
Un3b) 

Highly illustrated technical study of the above which includes 
Bureau of Mines-American Gas Association tests at 800 and 
900°C. and various chemical and physical and agglutinating 
properties of coal. 

14691 Analyses of Foreign Coals. KR. E. Morgan and J. F. 
Barkley. U. S. Dept. of Interior, Bureau of Mines Bulletin 512, 
1952, 34 pages. (TN21 Un3b) 

Tabulated data regarding above. Maps included. 


Books 

14692 Fuels and Combustion. Marion L. Smith and Karl 
W. Stinson. 340 pages. 1952. McGraw-Hill, New York. (TP315 
Sm62f ) 

General topics of fuel technology and the relationships of air, 
fuel, combustion products, and heat released, are presented, for 
better understanding of problems involved in application of 
combustion to furnaces, heaters, oil and gas burners, recipro- 
cating internal-combustion engines, gas turbines, and rockets. 


See also: 
14697 (study of ash and clinker in industry; and utilization 
of high-ash coals ) 
14715 (isothermal combustion in rocket engines ) 
14716 (variations in mixture ratio on rocket performance ) 
14728 (fuel in turbine-engined aircraft ) 
14735 (air-fuel ratio of pulse-jet engine ) 
14736 (petroleum fuels in jet and rocket propulsion ) 
14908 (OH radicals from flame spectra ) 
14296 (initiation and growth of explosives ) 
14938 (procedure in study of coal degradation ) 
14943 (photosensitized oxidation of ethane and methane ) 
15147 (rotational temperatures of OH in flames ) 
15281 (comparative costs of competitive fuels ) 
15321 (metallurgical fuels ) 


20. HEATING, DRYING, AND AIR 
CONDITIONING 


14693 Utilization of Low-Grade Coals for Power Genera- 
tion. Richard C. Corey and James W. Myers. Combustion, v. 24, 
Sept. 1952, p. 43-48. 

Discusses above with reference to effects on overall boiler per- 
formance of ash content, ash fusibility, coal-swelling properties, 
sulfur content, moisture, and grindability. Brief mention made 
of corrosion and erosion. 

14694* Unit Heaters Can Do a Job. Commercial Refrigera- 
tion and Air Conditiontng, v. 9, Sept. 1952, p. 42-44, 90, 92. 
Describes 3 basic types of unit heaters. Installation diagrams. 
14695 Combustion for Gas Conversion Burners. J. D. 
Connors. Heating and Ventilating, v. 40, Oct. 1952, p. 83-87. 
Discussion of influence of design and _ installation factors on 
proper combustion. Data on selection of proper type of burner. 
14696 Gas-fired Heating Equipment. Nathan N. Wolpert. 
Heating and Ventilating, v. 40, Oct. 1952, p. 88-91. 

A review of gas-fired heating equipment introduced during 


past 5 yrs. Some units are described to show general design 
trends and functions. 


14697* <A Special Study of Ash and Clinker in Industry, 
Journal of the Institute of Fuel, v. 25, Sept. 1952, p. 212-244 
Above study includes “Ash and Clinker in Practice—Handlin 
and Disposal”, by W. G. Marskell and C. W. Pratt; “External 
Boiler Deposits”, by H. E. Crossley; “The Design of Plant as 
Affected by Ash”, by W. F. Simonson; “Ash and Boiler Eff- 
ciency”, by A. C. Dunningham; and “Utilization of High-Ash 
Coals”, by F. B. Karthauser. Diagrams, tables, graphs, photo- 
graphs, and micrographs. 60 ref. 


14698 Heat-Transfer Coefficients for Industrial Gases, 
F. W. Lohrisch. Journal of Applied Chemistry, v. 2, Aug. 1952, 
p. 464-469. 

Presents prepared charts for rapid determination of above and 
the presentation of new data. Useful for finding correct size 
required for heat exchangers, waste-heat boilers, gas coolers, 
etc. Tables and graphs. 


1699* Investigations of Annular Liquid Flow With Co. 
eurrent Air Flow in Horizontal Tubes. A. E. Abramson. 
Journal of Applied Mechanics, v. 19 (Transactions of the Amer- 
ican Society of Mechanical Engineers), v. 74, Sept. 1952, 
p. 267-274. 

Above was investigated and effect of liquid properties and air- 
stream conditions on the characteristics of liquid flow were 
observed. Analysis of flow system related the characteristics of 
liquid flow to flow conditions. Application can be made to film 
cooling. Shadowgraph pictures. 


14700 Modern High-Pressure High-Temperature Boilers, 
I. General Design Trends and Considerations. George W 
Kessler. Mechanical Engineering, v. 74, Oct. 1952, p. 797-802. 
Diagrams and graphs. (To be continued. ) 


14701* Locomotive Design Ratios. Geo. W. McArd. Rail- 
way Gazette, v. 97, Sept. 12, 1952, p. 290-292. 

Presents ratios most frequently used, and added comments in 
relation to boiler design. 


14702* New Finishes Give Refrigerator Parts Improved 
Runoff Properties. O. J. Spawn. Refrigerating Engineering, 
v. 60, Sept. 1952, p. 944-945. 

Brief account of theory, and organic and silicone finishes. In- 
fluence of metal substrate discussed. 


14703* Mechanical Dehumidifiers Come of Age. Fred G. 
Peck. Refrigerating Engineering, v. 60, Sept. 1952, p. 956. 
Discusses above. Includes extensive supplementary table giving 
engineering information on 32 commercial models. 


14704* Cooling Tower Characteristics as Determined by 
the Unit-Volume Coefficient. Donald R. Baker and Leon T. 
Mart. Refrigerating Engineering, v. 60, Sept. 1952, p. 965-971. 
Above method of analyzing cooling tower characteristics is an 
adaptation of the transfer-unit concept. Includes example and 
theory. Charts and tables. 


14705* Progress in the Central Heating of Industrial 
Plants. (German.) Ernst Krebs. Stahl und Eisen, v. 72, Aug. 
28, 1952, pv. 1088-1093. 

Discusses various aspects of the above, including utilization 
of waste heat from furnaces, etc. Diagrams, graphs, and il- 
lustrations. 


14706* Downflow Stoker-Boiler. Utilization, v. 6, Sept. 
1952, p. 38-39. 

Brief description of a completely automatic coal burning and 
ash removal home-heating unit developed by BCR engineers, 
in cooperation with Battelle Memorial Institute. 


Miscellaneous Publications 


14707 Comparative Drying Rates: Infra-Red Versus 
Heated Air. R. E. Wingard. Engineering Experiment Station, 
Alabama Polytechnic Inst., Bulletin 15, June 1952, 13 pages. 
(Alabama Polytechnic Bulletin, v. 47, no. 4.) (T1 AL11b) 

Report of 7 different materials dried under varying conditions 
of heat source using steam or infra-red, or both. The combina- 
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tion of both gave the highest rates and lowest drying times, 
while steam gave the exact opposite. Graphs. 15 ref. 


14708 Field Tests of Oil and Gas Residential Space 
Heating. A. L. Carroll. American Society of Mechanical En- 
gineers, Paper 52-SA-21, 1951, 6 pages. (TJ1 Am35p) 
Project on 107 homes in Westchester County, N. Y. attempting 
to compare oil vs. gas heating. Results show relative efficiencies 
of gas- and oil-heating. Tables and graphs 


14709 Design-Installation-Apolication Fuel Burning 
Equipment for 25-500 H.P. Range, to Prevent Air Pollution. 
C. W. Gruber. American Society of Mechanical Engineers, 
Paper 52-SA-22, 1951, 5 pages. (TJ1 Am35p) 

Discusses above dealing primarily with the small plant. 4 case 
histories presented. 


21. PRIME MOVERS 


14710° Circulation Pattern in Multistage Axial Turbines. 
(German.) Karl Bammert. Abhandlungen der Braunschweig- 
ischen Wissenschaftlichen Gesellshaft, v. 4, 1952, p. 73-86. 
Theoretical, mathematical analysis. Diagrams and graphs. 


14711 Acoustic Design of Aircraft Gas Turbine Test Cells. 
R. O. Fehr, R. J. Wells, and T. L. Bray. Journal of the Acousti- 
cal Society of America, v. 24, Sept. 1952, p. 480-489. 

Presents 2 noise problems resulting from aircraft gas-turbine 
operation: reduction of noise in neighborhood of installation to 
an acceptable level, and protection of operating personnel from 
excessive noise. Reports work done by Aircraft Gas Turbine 
Div., General Electric Co., to solve these problems. Graphs and 
diagrams. 30 ref. 


14712 McDonnell Banshee. Aero Digest, vy. 65, Sept. 1952, 
p. 22-32, 34, 36, 38. 

Describes above which features long fuselage for added internal 
fuel and search radar located in the nose for all-weather combat. 


14713* The Airplane Growth Factor and How to Con- 
trol It. Ivan H. Driggs. Aeronautical Engineering Review, v. 11, 
Sept. 1952, p. 28-41. 

Concerned with weight, size, and cost of current and future 
military aircraft, particularly those used by Navy from carriers. 
Includes growth factor, structural weight ratio, power-plant 
weight ratio, fuel and tankage weight ratio, and military load. 
Graphs and diagrams. 


14714* The Application of Jet Propulsion to Helicopters. 
R. W. Falconer. Aeronautical Engineering Review, v. 11, Sept. 
1952, p. 46-51. 

Presents the above with regard to ram-jet, pulse-jet, and pres- 
sure-jet systems. Compares performance of jet and reciprocating 
engines. Graphs and diagrams. 


14715 Isothermal Combustion Under Flow Conditions. 
Karl Scheller and James A. Bierlein. Journal of the American 
Rocket Society, v. 22, Sept.-Oct. 1952, p. 245-251, 287. 
General discussion of the characteristics of isothermal rockets, 
plus a comparison of the isothermal and adiabatic cycles. 


14716 Effect of Local Variations in Mixture Ratio on 
Rocket Performance. David Altman and Jack Lorell. Journal 
of the American Rocket Society, v. 22, Sept.-Oct. 1952, p. 
252-255. 


14717 Servo-Stabilization of Combustion in Rocket 
Motors. H. S. Tsien. Journal of the American Rocket Society, 
v. 22, Sept.-Oct. 1952, p. 256-262, 268. 

Discusses combustion in the rocket motor which can be sta- 
bilized against any value of time lag in combustion by a feed- 
back servo link from a chamber pressure pickup, through an 
appropriately designed amplifier, to a coated capacitance on the 
propellant feed line. 


14718 Manned Flight at the Borders of Space; The 
Human Factor of Manned Rocket Flight. Heinz Haber. 
Journal of the American Rocket Society, v. 22, Sept.-Oct. 1952, 
p. 269-276, 283. 

The major functions of the atmosphere for man and craft are 
the following: contributing to respiration, preventing boiling 


of body fluids, sustaining combustion of fuel, absorbing heavy 
primaries of cosmic radiation, eons solar UV-radiation, 
supplying aerodynamic lift, supplying diffuse daylight, absorb- 
ing meteors, interacting dona with the craft, and interfering 
by air drag over long periods of time (permanence of satellite 
orbits ). Significance of the above-mentioned factors for manned 
rocket flight is discussed with special emphasis upon problems 
of aero-medical and ensananial nature. Use of the term 
“aeropause” for the border region between atmosphere and 
space is proposed. Graphs. 33 ref. 


14719* The Vauxhal Square Engines; Two Models With 
Many Common Components. Automobile Engineer, v. 42, 
Sept. 1952, p. 325-332. 

Describes the Wyvern 4-cyl. and the Velox 6-cyl. engines. 
Photographs, diagrams, and tabular data on piston rings, cam- 
shafts, and valves. 


14720* Ethylene Glycol: Its Use as an Engine Coolant in 
Cold Temperatures. J. L. Koffman. Automobile Engineer, 
v. 42, Sept. 1952, p. 365-367. 

Discusses physical properties of above plus its effect on radia- 
tor performance. Graphs. 


14721. British Rover Gas Turbine Develops Over 200 
Horsepower. Automotive Industries, v. 107, Sept. 15, 1952, 
p. 50-51, 126. 

Brief description of above. Extensive diagram. 


14722* Coal-Fired Gas Turbines. T. E. Warren, H. P. Hud- 
son, J. D. Robertson, and T. R. Skerry. Canadian Mining and 
Metallurgical Bulletin, v. 45, Sept. 1952, p. 524-531; Trans- 
action of the Canadian Institute of Mining and Metallurgy, 
v. 55, Sept. 1952, p. 318-325. 

Describes and discusses 4 recognized ways of using coal as a 
gas-turbine fuel and classifies them as follows; direct firing, 
gasification of coal with direct firing of producer gas, closed 
ore. and exhaust-heated cycle. Diagrams, photographs, and 
tables. 


14723* Light Weight Packard Diesel. Diesel Power and 
Diesel Transportation, v. 20, Sept. 1952, p. 36-38. 

Describes 2 light-weight, high-speed engines produced for the 
U. S. Navy. Al is used in place of cast iron and steel. 


14724* I15MW Gas Turbine Alternator Set at Trafford 
Power Station. Engineer, v. 194, Sept. 12, 1952, p. 343-345. 
Details of the above experimental unit, the Ist to be commis- 
sioned by the British Electrical Authority. Photographs and 
diagrams. 


14725* Some Combustion Developments in Aeronautical 
Turbines. Engineer, v. 194, Sept. 19, 1952, p. 383. 

Describes the above in regard to fuel pumps, altitude-control 
units and associated controls, and burners and associated con- 
trols. Diagrams. 


14726* Leakage of Air Through Labyrinth Glands of 
Staggered Type. W. J. Kearton and T. H. Keh. Institution of 
Mechanical Engineers, Proceedings, v. 166, sec. A, 1952, 
p. 180-188; disc., p. 189-195, 

Presents a simplified theory for flow of air through a single 
orifice or constriction, which is then extended to cover flow of 
air through a labyrinth gland having several constrictions of 
equal area. The theoretical pressure distribution is derived and 
compared with experimental values under conditions where 
pressure drop across last constriction is either more or less than 
the critical value. Graphs and tables. 


14727* How G. E. Tests Gas Turbines. Roy E. Burris and 
B. G. Hatch. Power Engineering, v. 56, Oct. 1952, p. 62-65, 
120, 122, 124, 126. 

Unlike steam turbine, gas-turbine power plant must be as- 
sembled and test operated as a whole, including all accessories. 
Tells how General Electric Co. solved new problems in de- 
veloping test facilities for this product. 


14728* Fuel Systems for Turbine-Engined Aircraft. J. E. 
Walker. Journal of the Royal Asvoneutical Society, v. 56, Sept. 
1952, p. 657-680; disc., p. 681-690. 

Presented in 4 sections: Ist, reviews basic essentials; 2nd, pre- 
sents aspects of detail design of items used in fuel systems; 
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8rd, dicusses under-lying principles of fuel system design; and 
4th, discusses methods of test and test equipment. Tables, 
graphs, diagrams, and photographs. 15 ref. 


14729 Droppable Stages May Boost Rockets to Earth- 
Cireling Orbits. SAE Journal, v. 60, Sept. 1952, p. 18-23. 
(Excerpts from “Practical Aspects of Space Ship Design and 
Interplanetary Travel,” by C. T. Aubrey.) 

Describes operation of two-stage and multistage rockets. Pre- 
sents problems and possible solutions. Diagrams, graphs, and 
tables. 


14730 Debugging the Turboliner. SAE Journal, v. 60, Sept. 
1952, p. 28-32. (Based on “Progress Report on the Allison 
Turboliner”, by D. J. Nolan.) 

Phases covered are: preliminary vibration analysis, develop- 
ment of automatic electronic engine-propeller coordinatin 
control device, determination of flying characteristics, noise leve 
and vibration survey, and performance evaluation. Diagrams 
and graphs. 


14731 Need New Breed Vehicle for Military in Arctic. 
SAE Journal, v. 60, Sept. 1952, p. 107, 108, 110, 112, 114, 116; 
disc., p. 116. (Excerpts from “Cold Weather Operation and 
Testing”, by William A. Call. ) 

Discusses methods of improving military equipment for low 
temperature of Arctic. 


Miscellaneous Publications 


14732 Diesel Fuel + Performance. R. W. Van Sant, Jr. 
American Society of Mechanical Engineers, Paper 51-A-140, 
1951, 12 pages. (TJ1 Am35p) 

Considers such topics as: current diesel fuels, engine perform- 
ance comparisons of light diesel fuel, residual diesel fuel, and 
treatment of no. 6 fuel for diesel use. Tables. 


14733 Design Considerations and Development of a 
Broad Range, High Efficiency Centrifugal Compressor For 
a Small Gas Turbine Compressor. Ivan E. Speer. American 
Society of Mechanical Engineers, Paper 52-SA-14, 1951, 15 
pages. (TJl Am35p) 


14734 Some Investigations With Wet Compression. J. T. 
Hamrick and W. L. Beede. American Society of Mechanical 
Engineers, Paper 52-SA-15, 1951, 16 pages. (TJ1 Am35p) 
Results of experimental investigations on several centrifugal- 
flow compressors using H.O injection. Mechanical considera- 
tions, special instrumentation, and theoretical aspects are also 
discussed plus a method for computing adiabatic efficiency with 
wet compression. 


14735 Seventh Partial Report on the Pulse-Jet Engine; 
Measurement of the Air-Fuel Ratio. D. W. Baker. Naval 
Research Laboratory, Me D. C., NRL Report 3741, 
Oct. 6, 1950, 12 pages. (TK21 Un3rn) 

Shows that air-fuel ratio for pulse-jet engine may be deter- 
mined by chemical analysis for amount of CO., free O2, and CO 
in exhaust gases, provided that engine apntion is steady and 
that samples are drawn from a position between forward part 
of the tailpipe inflow and initial combustion zone. Graphs 
and tables. 


14736 Petroleum Fuels in Jet and Rocket Propulsion. 
J. M. Carter. Third World Petroleum Congress, Proceedings, 
sec. V, 1951, p. 79-84; disc., p. 84-86. (TN863 C76a3) 

Some of the problems encountered in jet and rocket engines 
are outlined, particularly in requirements for speed of combus- 
tion and for heat transfer. It is shown that marked improvement 
in performance is possible by solution of these problems. 


14737 Summary of NACA Research on Antiknock Char- 
acteristics of Hydrocarbons and Ethers. Henry C. Barnett. 
Third World Petroleum Congress, Proceedings, sec. VI, 1951, 
p. 397-419; disc., p. 419. (TN863 C76a3) 


Tables and graphs. 24 ref. 


14738 Significance of Standard Methods of Test in En- 
gines and Rigs. R. Stansfield. Third World Petroleum Con- 


gress, Proceedings, sec. VI, 1951, p. 388-395; disc., p. 395-396, 
(TN863 C76a3) 
Briefly discusses 20 standard or widely used methods of test 
for fuel oy lubricants. 

Books 


14739 Elementary Heat Power. Ed. 2. Harry L. Solberg, 
Orville C. Cromer, and Albert R. Spalding. 624 pages. 1952 
John Wiley & Sons, New York. (TJ260 S$42e2) 

This edition is expanded to include discussion of the general 
energy equation of thermodynamics and its application to 
power-plant equipment, discussion of engineering units and 
dimensions. Summary of basic concepts and definitions, and 
Mollier diagrams for steams and NHs, and in abridged table of 
the thermodynamic properties of air. Problems were revised 
and extended. Appendix. 


14740 Proceedings of the Eighth Annual Forum. 200 
pages. 1952. American Helicopter Society, New York. (TL50] 
Am35p ) 

Series of 14 papers on maintenance, flight operations, theory 
and design, and development and test. 


See also: 
14671 ( “gasifier” for high-altitude jet efficiency ) 
14682 (articles on jet fuels ) 
14688 (autoignition properties of diesel fuels ) 
14692 (use of fuels in engines ) 
14776 (bus and truck fuels) 
15113 (gas vibration in rocket thrust chamber ) 
15135 (thermal barrier problems in aircraft flight ) 
15138 (progress in aircraft power units ) 
15145 (fuel motion affecting airplane dynamics ) 
15284a (utilization of atomic energy—symposium ) 


22. CERAMICS 


14741 Colorimetry of Glazes. Philip F. O'Brien. Journal of 
American Ceramic Society, v. 35, Oct. 1, 1952, p. 254-259. 

Some color characteristics of ceramic glazes that are important 
in industrial design and specification are described in terms of 
fundamental parameters of colorimetry. Algebraic expressions 
are developed to relate spectral reflectance of a specularly trans- 
mitting glaze on an opaque bisque with glaze thickness, inter- 
facial reflectance, absorption coefficient, and colorant concen- 
tration. A relationship between glaze-thickness difference and 
allowable color tolerance is outlined. Graphs and diagrams. 


11 ref. 


14742 Radiation-Absorbing Glasses. Gordon F. Brewster 
and Norbert J. Kreidl. Journal of the American Ceramic So- 
ciety, v. 35, Oct. 1, 1952, p. 259-264. 

Glasses of high x-ray, thermal-neutron, or combined x-ray and 
thermal-neutron absorptivity and _ satisfactory technological 
properties are described: PbTa (Cb, Th) borate, »hosphate, 
and germaniate glasses for x-rays, Cd-Ti-Zr borates for thermal 
neutrons, and Pb-Ca borates for their combination. These are 
compared with known absorbers. Graphs and tables, 17 ref. 


14743 A Flame Photometric Estimation of the Durability 
of Glass. D. L. Rothermel and M. E. Nordberg. American 
Ceramic Society Bulletin, v. 31, Sept. 1952, p. 324-325. 
Describes above used to determine alkalies leached out of glass 
powder and which permits calculation of minimum thickness 
of glass attacked. 


14744 A Contribution to the Theory of Enamel Ad- 
herence. Morris Berg and Michael Humenik, Jr. American 
Ceramic Society Bulletin, v. 31, Sept. 1952, p. 329-331. 

A study of the influence of reduced CO on glass-iron adher- 
ence by a quantitative determination of the force of adhesion 
at elevated temperatures. Role of a surface oxide laver on the 
Fe is presented. Diagrams and micrographs. , 


14745 Factors Affecting the Rusting and Spalling of 
Titania Enamels Under Alternate Freezing and Thawing in 
the Presence of Moisture. Robert F. Patrick. American Cer- 
amic Society Bulletin, v. 31, Sept. 1952, p. 334-339. 
Photomicrographs and tables. 


14746 Applications of Thermodynamics in Ceramics. 
V. Semiempirical Calculations. W. D. Kingery and J. F. 
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Wygant. American Society Bulletin, v. 31, Sept. 1952, p. 
344-347. 


Numerous graphs, tables, and equations. 


14747 A List of Ceramic Research Projects in 1952. 
American Ceramic Society Bulletin, v. 31, Sept. 1952, p. 
352-358. 

Above list was compiled by the Research Committee of the 
American Ceramic Society and was expanded over the 1951 
report. 


14748* Experimental Determination of the Speed of 
Propagation of Cracks in Glass as a Function of the Stress. 
(English.) N. Lundborg and C. H. Johnson. Arkif For Fysik, 
y. 4, no. 6, 1952, p. 555-558. 

Presents method of measuring, and results shown graphically. 


14749* Studies in Cement-Aggregate Reaction. The Cor- 
relation Between Crack Development and Expansion of 
Mortar. J. K. McGowan and H. E. Vivian. Australian Journal 
of Applied Science, v. 3, Sept. 1952, p. 228-232. 


14750 Structural Clay Products Glazing. Brick & Clay 
Record, v. 121, Sept. 1952, p. 52-62. 

Comprises the following articles: “How to Glaze Structural 
Clay Products”, R. R. Danielson; “How to Obtain Efficient Ball 
Mill Operation”, Oakley H. Garlick; “How to Maintain Milling 
Equipment”, Harry M. Brown; and “How to Get Consistant 
Glaze Results”, Alfred Wild. 


14751 Symposium on Low-Alumina Silica Bricks. 3. Raw 
Materials. W. Davies. 4. Manufacture, T. R. Lynam, A. 
Nicholson, and P. F. Young. 5. Properties and Performance. 
J. Mackenzie. Transactions of the British Ceramics Society, 
v. 51, Feb. 1952, p. 95-159; disc., p. 159-171. 

Part 3 discusses development of 3 types of material, coarse- 
grained quartzite with low TiO. content, chalcedonic quartzite 
with low TiO. content, and chalcedonic quartzite with high 
TiO. content. Photomicrographs together with tables are pre- 
sented. Part 4 describes manufacturing difficulties encountered 
with low-alumina silica bricks as well as the importance of low 
porosity plus low alumina content. Material illustrated with 
charts, tables, and histograms. Part 5 is a theoretical approach 
to study of silica raw materials and their utilization for manu- 
facture of silica bricks. Laboratory work undertaken to inves- 
tigate reasons for success of bricks made from South African 
silerete is also described. Photographs, tables, and graphs. 
Numerous references. 


14752* Summarized Proceedings of a Conference on 
Structures of Silicate Minerals—London, November 1951. 
British Journal of Applied Physics, v. 3, Sept. 1952, p. 277-282. 
Conference of the X-ray Analysis Group of the Institute of 
Physics. Material discussed includes structures of calcium sili- 
cates, layer lattice silicates, and felspars. 39 ref. 


14753* The Properties of Semi-Conducting Ceramic 
Glaze. D. H. Lucas. British Journal of Applied Physics, v. 3, 
Sept. 1952, p. 293-296. 

Describes use of semi-conducting glaze to control surface 
resistivity, and the voltage distribution of outdoor insulators. 
Schematic diagrams and graphs. 


14754 Clays and Clay Technology. Ceramic Age, v. 60, 
Sept. 1952, p. 29-33. 

Includes: “Origin, Occurrence and Fabric of Clays”, Paul F. 
Kerr; “Mineralogy of Clay Minerals”, George W. Brindley; 
“Electrochemical Properties of Clay”, L. E. Davis; “Ion Ex- 
change Reactions of Clays”, D. R. Lewis; “Adsorption and 
Swelling Properties of Clay-Organic Systems”, Douglas M. C. 
MacEwan; “Particle Size Distribution of Clays”, A. L. John- 
son; “Interpretation of Chemical Analysis of Clays—General 
Principles”, Walter P. Kelley; “Application of Petrographic 
Methods in Clay Mineral Studies”, Ralph E. Grim; “Infra- 
red Analysis of Clays and Some Associated Minerals”. Paul G. 
Nahin; “Identification by X-Ray Diffraction Analysis”, George 
W. Brindley; “Electron Microscopy as a Clay Identification 
Method”, Thomas F. Bates; and “Practical and Theoretical 
Aspects of Clay Technology in Ceramics”, Edward C. Henry. 


14755 Stress Studies of Annealed Glass. W. G. Cass. 
Ceramic Age, v. 60, Sept. 1952, p. 34. 
Briefly describes Russian research in above. Graphs. 


14756 Solar Expects Big Future for Coatings. Ceramic 
Industry, v. 59, Oct. 1952, p. 96-97, 99-100. 

Describes and illustrates method and use of ceramic coatings 
on high and low alloys in a range of temperatures up to 
2000°F. for jet and reciprocating engines. 


14757 The Use of Porcelain Enamel on Aluminum. Everan 
C. Woodland. Ceramic Industry, v. 59, Oct. 1952, p. 116, 154. 
Briefly describes use of above in Navy bulkheads. Future pros- 
pects are suggested. 


14758* Some Recent Developments in Concrete Tech- 
nology. D. A. Stewart. Engineering, v. 174, sent 5, 1952, 
p. 313-315; Sept. 12, 1952, p. 354-356. (Concluded. ) 


14759 Measurement of Surface Tension of Glasses. (Con- 
cluded.) David W. Mitchell, Stephan P. Mitoff, Victor F. 
Zackay, and Joseph A. Pask. Glass Industry, v. 33, Sept. 1952, 
p. 453-457, 482; Oct. 1952, p. 515-523. 

Critical review of existing knowledge of data on surface ten- 
sion of glasses, plus an analysis of forces existing in a sessile 
drop. Part II presents a correlation of surface tension with 
glasses of varying composition. Numerous tables. 


14760 Coloration of Glass by Radiation. Part I. Kuan-Han 
Sun and Norbert J. Kreidl. Glass Industry, v. 33, Oct. 1952, 
p. 511-514, 546. 

Discusses such topics as nature of various radiations, inter- 
action of specific radiations with glass, basic physicochemical 
effects arising from the interaction of radiations and glass, and 
phenomena observed in glass during irradiation. (To be con- 
tinued. ) 


14761 Cements. C. R. Payne. Industrial and Engineering 
Chemistry, v. 44, Oct. 1952, p. 2292-2295. 

Annual construction-materials review. Brief discussion of above 
includes cements of furan resin, phenol-formaldehyde resin. 
sulfur, silicate, hydraulic and miscellaneous cements. Chemical 
resistance, impervious membranes and industrial applications 
are presented. 94 ref. 


14762 Ceramics. Felix Singer. Industrial and Engineering 
Chemistry, v. 44, Oct. 1952, p. 2296-2308. 

Annual construction-materials review. Starts with education and 
research and continues with analyses and testing, machinery 
and apparatus, auxiliaries to production, transport and packing, 
low solubility glazes, silicosis, raw materials, clay preparation, 
glazes, shaping, drying, fuel and kilns, bricks, refractories, 
porous bodies, filters, earthenware, stoneware, porcelain, 
steatite, cordierite, high-frequency insulators, pure oxide 
refractories, cermets, and decoration. Photographs. 422 ref. 


14763 Fundamental Investigation of Steel Plant Refrac- 
tories Problems. VI. Arnulf Muan and E. F. Osborn. Indus- 
trial Heating, v. 19, Sept. 1952, p. 1696, 1698, 1700, 1704. 
This section concludes the article with a review of x-ray data 
for crystalline phases studied and a summary of characteristics 
of the 4 systems. Tables and graphs. 


14764 An Electron Diffraction Study of Some Glasses. 
G. O. McClurg. Journal of Chemical Physics, v. 20, Sept. 1952, 
p. 1398-1400. 

Interatomic pecings as obtained from radial distribution method 
of analysis of electron diffraction patterns are given for vitreous 
silica, Vycor, and Pyrex glasses. Experimental data and results. 


14765 Which Nondestructive Test for Finding Defects in 
Ceramic Parts? Henry N. Staats. Materials & Methods, v. 36, 
Sept. 1952, p. 116-118. 

Tabulated information. Description of 3 tests: fluorescent pene- 
trant, electrified particle, and filtered particle are given. Photo- 
graphs. 

14766 Periclase Refractories in Rotary Kilns. Leslie W. 
Austin. Mining Engineer, v. 4, Oct. 1952; Transactions of the 
American Institute of Mining and Metallurgical Engineers. 
v. 193, 1952, p. 980-983. 


Presents advantages of using the above. Micrographs. 
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22. Ceramics 


14767 Heats of Hydration and Pozzolan Content of Port- 
land-Pozzolan Cements. Edwin S. Newman and Lansing S. 
Wells. Journal of Research of the National Bureau of Standards, 
v. 49, Aug. 1952, p. 55-60. 

Methods are described for measurement of approximate heat of 
solution in acid of a enamel, a mixtures. Ex- 
amples are given for oma heats. Data are presented for calcu- 
lation of heat capacity of the vacuum-flask calorimeter with 
amounts of hydrofluoric acid other than 8-milliliter quantity 
used in measuring heat of hydration of portland cement by 
standard method. Compositions of mixtures were determined. 
Tables and graphs. 


14768* The Structure of Glass. J. M. Stevels. Philips Tech- 
nical Review, v. 13, April 1952, p. 293-300. 

F ~ some discussion of the above. Diagrams and graphs. 
11 ref. 


14769 More About Ceramic Coatings. Product Engineering, 
v. 23, Oct. 1952, p. 134-141. 

Discusses National Bureau of Standards and proprietary coat- 
ings data on newer types of ceramic coatings for high-tempera- 
ture alloys, ceramals, Mo, and resistance-wire strain gauges. 
Photographs and tables. 


14770* The Low-Temperature Viscosity of Glass. Lewis 
C. Hoffman, T. A. Kupinski, Ram Lakhan Thakur, and W. A. 
Weyl. Journal of the Society of Glass Technology, v. 36, Aug. 
1952, p. 196-216. 

Reports measurements of time required for a glass fiber to 
elongate under a known load. Values were obtained and are 
illustrated graphically for 106 glasses. Tables. 


14771* Tellurite Glasses. J. E. Stanworth. Journal of the 
Society of Glass Technology, v. 36, Aug. 1952, p. 217-241. 
Study in which consideration of electronegativity values of 
elements leads to conclusion that lead oxide-tellurium oxide and 
barium oxide-tellurium oxide mixtures may well form glasses 
of high refractive index and low softening point. Tables and 
graphs. 
14772* An Experimental Investigation of Alumino-Sili- 
cate Refractories of High Purity, for Use in Glass Melting. 
Part Il. The Effect of Soda (NazO) on Materials of a 
Sillimanite and Mullite Composition When Fired at Dif- 
ferent Temperatures. R. Heeley and H. Moore. Journal of the 
Society of Glass Technology, v. 36, Aug. 1952, p. 242-265. 
Tables and graphs. 

Books 
14773 Chemical and Physical Determination for Porcelain 
Enamel Plants. Michael Bozsin. 76 pages. 1951. Ferro Corp., 
Cleveland. (TP822 B71c) 
Describes, in detail, quantitative analytical procedures for de- 
termination of all deleterious gases (halides, sulphur com- 
pounds, moisture, carbon dioxide, carbon monoxide and oxy- 
gen), and pyrometric and draft measurements and their sig- 
nificance. Numerous charts, tables, and photographs. 


See also: 
14286 (European developments in use of glass sands ) 
14393 (ceramic coatings for turbine alloys ) 
14502 ( oxidation resistance of TiC-base cermets ) 
14578 (laboratory furnace for cermet specimens ) 
14646 (high-temperature Mo-base cermets ) 
14820 (availability, properties, applications of C and 

graphite ) 

14878 (thermal expansion of nonmetallic crystals ) 
14898 (fiberglass reinforced plastics for press forming ) 
14996 ( glass-fiber-laminate boats ) 
15237 (high conductivity glass-to-metal seal ) 
15321 (metallurgical engineering and refractories ) 


23. LUBRICATION AND FRICTION 


14774 The Institute of Petroleum Gear Lubrication Sym- 
posium. Part I. The Lubrication of Gears. Journal of the 
Institute of Petroleum, v. 38, Aug. 1952, p. 606-668; disc., 
p. 668-698. 


Following papers presented: “Hydrodynamic Theory in Gear 


Lubrication”, A. Cameron; “Gear-Tooth Wear”, G. IL. Finch 
and R. T. Spurr; “Criteria Governing Scuffing Failure”, F. T, 
Barwell and A. A. Milne; “Some Factors Affecting Gear Scuf- 
fing”, H. D. Mansion; “Note on Performance of Graphited Oil”, 
E. A. Smith; and “The Wear and Pitting of Bronze Disks 
Operated Under Simulated Worm-Gear Conditions”, L. §. 
Evans and R. Tourret. Tables, diagrams, photomicrographs, 
photographs, and references. 


14775 Metal Transfer and Wear. 1.-Ming Feng. Journal of 
Applied Physics, v. 23, Sept. 1952, p. 1011-1019. 

Presents a newly developed theory of metal transfer and wear 
and the experimental support. Material used was 70-30 brass 
in the annealed condition. Optical micrographs. 11 ref. 


14776* The Modern Bus and Truck. Fuels and Lubri- 
eants. Parts I and Il. Lubrication, v. 38, Aug. 1952, p. 97- 
108; Sept. 1952, p. 109-124. 

Part I discusses engine fuels and motor gasoline in regard to 
octane rating, preignition, volatility, performance, liquified 
petroleum gases, diesel fuels, starting aids and fuel improvers, 
and cracked fuels. Part II discusses motor oils, selection of a 
motor oil, engine bearings, hydraulic-power transmissions, con- 
ventional transmissions, rear axles—gear lubricants, chassis, 
steering gear, wheel bearings and lubrication, and grease lubri- 
cation. © ge Basan say tables, and diagrams. 


14777 Friction: Main Cause of Engine Wear. Petroleum 
Processing, v. 7, Sept. 1952, p. 1263-1266. (Based on “How 
Engines Wear”, by J. F. Kunc., Jr., D. S. McArthur, and L. E. 
Moody. ) 

Reports a study in which friction along with some mild abra- 
sion is the principal cause of engine wear. Photographs. 


14778 How to Evaluate Lube Oil Additives. M. A. Hughes 
and E. C. Hughes. Petroleum Processing, v. 7, Sept. 1952, 
p. 1274-1278. 

Describes procedure for the above and includes a description 
of the apparatus. Tables, graphs, and photographs. 


14779 The Load Dependence of Rubber Friction. A. 
Schallamach. Proceedings of the Physical Society, v. 65, sec. B, 
Sept. 1, 1952, p. 657-661. 

Presents experimental evidence that load dependence of rubber 
friction can be satisfactorily explained by assumption that 
frictional force is proportional to true area of contact between 
rubber and track. Graphs. 


14780 The Transfer of Metal to Plastics During Sliding. 
E. Rabinowicz and K. V. Shooter. Proceedings of the Physical 
Society, v. 65, sec. B, Sept. 1, 1952, p. 671-673. ' 
Report of investigations carried out on amount of metal trans- 
ferred when a radioactive metal (steel, Cd, Ag, Zn, or Cu) 
is slid over surface of a plastic. 


Miscellaneous Publications 


14781 Effects of Solvents in Improving Boundary Lubri- 
cation of Steel by Silicones. S. F. Murray and Robert L. 
Johnson. National Advisory Committee for Aeronautics, Tech- 
nical Note 2787, Sept. 1952, 23 pages. (TL570 Un3t) 
Boundary-lubrication data obtained are considered substantiat- 
ing evidence for a hypothesis that, in solutions of solvents 
blended with silicones, the silicones form a closely packed and 
oriented adsorbed film on ferrous surfaces. The solutions re- 
duced friction and prevented surface failure even when the 
solvent as well as the silicone was an extremely poor lubricant. 
These data indicate that satisfactory lubrication is the result 
of a solvation effect rather than a lubrication-additive effect 
because 30-50% of solvent was necessary for good results. 


14782 The Mechanism of Boundary Lubrication. F. P. 
Bowden. Third World Petroleum Congress, Proceedings, sec. 
VII, 1951, p. 328-342. 
Mechanism of metallic friction and wear, and part played by 
localized adhesion at points of sliding contact. Sieatien of 
boundary lubrication. Electron diffraction studies of structure 
and orientation of lubricant films. Chemical attack. Data for a 
variety of metals. Electron micrographs, diagrams, and tables. 
oe rer, 
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14783 On the Problem of Lubricity in the Machining and 
Working of Metals. E. Kadmer. Third World Petroleum Con- 
gress, Proceedings, sec. VII, 1951, p. 343-353; disc., p. 353-354. 
Object was to adduce examples o metal machining and metal 
working processes which show that it is both possible and nec- 
essary to test suitability of lubricants for these applications, and 
to provide numerical data concerning these lubricants. Includes 
chemical surface treatments. 


See also: 
14461 (friction theory; bearing metals ) 
14503 (lubricants and additives vs. fretting corrosion ) 
14522 (corrosion factors in lubrication ) 
14563 (metal additives in lubricants ) 
14738 (standard tests for lubricants ) 
15035 (clay fractions in relation to paper coatings ) 
15229 (temperature development in sliding contacts ) 


24. DESIGN 


14784* German Commercial Vehicles; A Review of De- 
sign Trends. K. B. Hopfinger. Automobile Engineer, v. 42, 
Sept. 1952, p. 333-337. 

Diagrams and photographs show recent models of German 
<0 their Fe and engines. 


14785* Plastic Collapse Loads for Plane Frames. B. G. 
Neal and P. S. Symonds. Engineer, v. 194, Sept. 5, 1952, 
p. 315-319; Sept. 12, 1952, p. 363-364. 

Theoretical basis of a new technique for determining plastic 
collapse loads is discussed and typical calculations for a pitched- 
roof portal frame are given. 


14786* The Shape of Wings to Come. D. Keith-Lucas. 
Engineering, v. 174, Sept. 12, 1952, p. 349-353. 

Reviews reasons which have led to design of the swept-back, 
crescent, and Delta wing forms. Illustrations. Abridged. 


14787* Analysis of Statically-Indeterminate Structures by 
the Complementary-Energy Method. T. M. Charlton. En- 
gineering, v. 174, Sept. 19, 1952, p. 389-391. 

Theoretical analysis of the above. 


14788 Synthesis of a Nonlinear Dynamic Vibration Ab- 
sorber. Robert E. Roberson. Journal of the Franklin Institute, 
v. 254, Sept. 1952, p. 205-220. 

Above is discussed in reference to formation of the problem, 
criteria of synthesis, synthesis by Duffing’s method, and evalu- 
ation of the synthesis. Graphs. 


14789* Basic Engineering Standards and Their Place in 
Design. G. C. Adams. Institution of Mechanical Engineers, 
Proceedings, v. 166, sec. A, 1952, p. 164-169; disc., p. 170-175. 
Necessary range of basic (or abstract) engineering standards 
are given. The basic standards cover definitions, geometric 
analysis, ultimate standards of size, basic sizes, limits and fits, 
measurement, surface texture, drawing practice, standard forms 
(for example, screw threads), and standards of design. Their 
nature _ scope are examined in general terms and some of 
main compromises necessary are discussed. Diagrams. 


14790 Plastic Prototypes, Perspective Drawings Speed 
New Product Production. W. G. Patton. Iron Age, v. 170, 
Sept. 18, 1952, p. 155-158. 

Tells how Creative Industries, Detroit uses above 2 methods 
to help production executives and shopmen more readily visu- 
alize new part production problems. Plastic prototypes are 
rapidly made from inexpensive wooden models. This cuts costs 
Y minimizing later design and tooling changes. Photographs 
and drawings. 


14791 The Neg’ator in Instrumentation. Harry Mankonen. 
Instruments, v. 25, Sept. 1952, p. 1274-1278; I.S.A. Journal, 
v. 8, Sept. 1952, p. 115-119. 

Considers characteristics of above and compares distinguishing 
physical and functional properties with conventional springs. 
Also discusses and illustrates design formulas and operation of 
the 3 major forms of the neg ator. 


14792* Torsion of a Cireular Shaft With Diametrically 
Opposite Flat Sides. W. J. Carter and J. B. Oliphint. Journal 


of Applied Mechanics, v. 19 (Transactions of the American 
Society of Mechanical Engineers, v. 74), Sept. 1952, p. 249-251. 
The solutions for above were obtained by means of the relaxa- 
tion technique. Solutions for both shear stress and torsional 
stiffness are given for 4 ratios of flat side dimension to diameter 
of shaft. Stress for a very small flat has been obtained by use 
of a hydrodynamic analogy to the torsion problem. Diagrams. 


14793* On the Stresses in a Rotating Disk of Variable 
Thickness. Ti-Chiang Lee. Journal of Applied Mechanics, v. 19, 
(Transactions of the American Society of Mechanical En- 
gineers, v. 74), Sept. 1952, p. 263-266. 

Presents an analytic solution of above. The stresses are solved 
through a stress function instead of being solved directly 
and required stress function is expressed in terms of confluent 
hypergeometric functions. Numerical examples. 


14794* An Airy Integral Analysis of Beam Columns With 
Distributed Axial Loading Having a Fixed Line of Action. 
C. M. Tyler, Jr., and J. G. Christiano. Journal of Applied 
Mechanics, v. 19 (Transactions of the American Society of 
Mechanical Engineers, v. 74), Sept. 1952, p. 275-283. 

An analytic method of solution of the above is developed in 
terms of Airy integral functions. This method is valid when 
the beam bending moment can be expressed or approximated 
piecewise as a polynomial. Numerical example is included and 
also tables of the necessary Airy integral nations and their 
first derivatives. 


14795* The Concept of Complex Damping. N. O. Mykle- 
stad. Journal of Applied Mechanics, v. 19 (Transactions of the 
American Society of Mechanical Engineers, v. 74), Sept. 1952, 
p. 284-286. 

Shows that if hysteresis loop for a material has a particular 
shape the damping can be considered adequately by multiply- 
ing modulus of elasticity of material by the complex number 
e2bi where 2b is called the complex damping factor. Also shows 
how complex damping may be applied to cases of forced vibra- 
tions of uniform rods and beams. Advantage is in numerical 
calculations of forced vibrations of engine crankshafts, airplane 
wings, and other types of structures. 


14796* Large Deflections of Circular Plates. M. Stippes 
and A. H. Haustrath. Journal of Applied Mechanics, v. 19 
( Transactions of the American Society of Mechanical Engineers, 
v. 74), Sept. 1952, p. 287-292. 

Contains a solution of Von Karman’s equations for a uniformly 
loaded, simply supported circular plate. Perturbation procedure 
is used. Critical values of stress and deflection are presented in 
graphical form and tables of coefficients for the series are 
presented. 


14797* Large Plastic Deformations of Beams Under 
Transverse Impact. E. H. Lee and P. S. Symonds. Journal of 
Applied Mechanics, v. 19 (Transactions of the American 
Society of Mechanical Engineers, v. 74), Sept. 1952, p. 308-314. 
Presents an analysis representing an attempt to calculate 
permanent deformation of a bar of ductile material subjected 
to a transverse impact force. 


14798* The Plane-Stress Problem of Perforated Plates. 
G. Horvay. Journal of Applied Mechanics, vy. 19 ( Transactions 
of the American Society of Mechanical Engineers, v. 74), Sept. 
1952, p. 355-360. 

Extends above theory and provides suitable curves from which 
deformations and stresses can be read off in terms of values 
calculated for solid sheets, for mechanical, thermal, and 
gravitational loads. 


14799* Thin Rectangular Plates on Elastic Foundation. 
H. J. Fletcher and C. J. Thorne. Journal of Applied Mechanics, 
v. 19 (Transactions of the American Society of Mechanical 
Engineers, v. 74), Sept. 1952, p. 361-368. 

Treats rectangular plate with 2 opposite edges having pre- 
scribed moments and deflections, and other 2 edges having any 
of 6 most important boundary conditions. Numerical results are 
given for the 2 edges clamped, free, and simply-supported. 
Deflections and moments are given for constant load and strip 
load. Numerous graphs. 
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24. Design 


14800* Minimum Weight of Tapered Round Thin-Walled 
Columns. Morris Feigen. Journal of Applied Mechanics, vy. 19 
(Transactions of the American Society of Mechanical En- 
gineers, v. 74), Sept. 1952, p. 375-380. 

It is shown that optimum wall thickness of a cylindrical round 
tube column is a function of load only and is independent of 
diameter. Optimum wall thickness is found to be constant along 
its length. Graphs. Discusses application to 75S-T Al. 


14801* Pneumatic Systems in Machine Design and Con- 
trol. H. C. Town. Machinery (London), v. 81, Sept. 4, 1952, 
p. 415-423. 

Second article of a series on the above. Deals with valve con- 
trols, safety devices, sequence tuning, and applications of 
Marton equipment. 


14802* A Modern Trend in Fourdrinier Design. Jack 
Buechler. Paper Mill News, v. 75, Sept. 20, 1952, p. 60, 62, 64, 
66, 72, 74. 

Discusses design ideas in above type of paper-making machine 
especially to stimulate new developments. Numerous diagrams. 


14803 Press Tools for the Tin-Box Industry. (Concluded. ) 
G. Taylor. Sheet Metal Industries, v. 29, Sept. 1952, p. 822-824. 
This issue covers irregular dies and their construction. Diagrams. 


Miscellaneous Publications 


14803a The Distribution of Mechanical and Thermal 
Stresses in Multi-Layer Cylinders. R. A. Strub. American 
Society of Mechanical Engineers, Paper 52-SA-5, 1951, 15 
pages. TJ1 Am35p) 

Deals with above and extends theory to the autobretted vessel, 
considered as a particular case. Graphs and diagrams. 


14804 Introduction to Electrical-Circuit Analogies for 
Beam Analysis. Stanley U. Benscoter and Richard H. Mac- 
Neal. National Advisory Committee for Aeronautics, Technical 
Note 2785, Sept. 1952, 48 pages. (TL570 Un3t) 

Describes application of the analogy between electrical and 
mechanical systems to calculation of stresses and deflections of 
beams. Explains the analogies in an elementary manner to 
enable a structural engineer to understand the process of de- 
signing electrical circuits. Analogies are given for beams in 
bending and torsion with static loads and in virbational motion. 


14805 Improvement in Electrical Computer Networks for 
Some Elastic Structures. B. Langefors. Saab Aircraft Co., 
Linképing, Sweden, Technical Note 1, May 1, 1951, 15 pages. 
(TL504 Sv23t) 

Networks, analogous to elastic beams have been established by 
Kron. In this theory the beams are mathematically represented 
by their stiffness matrices. This paper aims to show that certain 
matrices (including Kron’s matrices) are characterized by a 
property called “factor-augmentability” which simplifies the 
use of the network analogs and make possible the stock-holding 
of standard elementary networks. 11 ref. 


Books 


14806 Strength of Materials. Ed. 2. John W. Breneman. 
140 pages. 1952. McGraw-Hill, New York. (TA405 B75s2) 
Presented as an elementary text, not requiring mathematics 
beyond trigonometry. For this edition parts of the material 
have been rewritten and expanded. Problems have been im- 
proved. Coverage includes riveted and welded connections and 
problems and discussion on various metals. 


14807 Advanced Strength of Materials. J. P. Den Hartog. 
379 pages. 1952. McGraw-Hill, New York. (TA405 D4la) 

Covers strength of materials and theory of elasticity, starting 
from the level attained after the customary first one-term course. 
It is specifically designed to bridge the gap between texts 
devoted to strength of materials and those dealing with theory 
of elasticity. Includes diagrams and problems with answers. 


See also: 
14310 (design of cast products ) 
14348 (light-weight welded mechanical-engineering 
construction ) 


14463 (strain rosette analysis ) 

14474 (plastic compression of block between plates) 

14475 (stresses in bodies with temp.-dependent elastic 
properties ) 

14576 (hydraulic servo systems) 

14711 (acoustic design of gas-turbine test cells) 

14733 (compressor design for small gas turbines ) 


25. CHEMICAL TECHNOLOGY 


14808* Application of Peroxygen Compounds in the Tex. 
tile Industry. R. A. Secord. American Dyestuff Reporter, vy. 4] 
Sept. 15, 1952, p. 581-584. 
Describes how the above may be satisfactorily used for bleach- 
ing various fabrics and fibers. 


ns ay ag meray of Ultrasonics to Textile Processes 
Artur Alves de Araujo. American Dyestuff Reporter, v. 41. Se ' 
29, 1952, p. P615-P619. Pee eee, ©. 


Reviews and discusses work on the above. 44 ref. 


14810 Ink Research. American Ink Maker, v. 30. Se 
1952, p. 34-36. on 
A listing of major pectects on research in the printing ink field 
compiled recently by Research & Engineering Council. 


14811 Indulin. M. A. Faye and Paul R. Wiley. Americ 
Ink Maker, v. 30, Oct. 1952, p. 31-35, 65. ee 
Discusses the occurrence and structure of the above 
called alkali lignin. se ee 


14812* The Chemistry of Vegetable Tannins. V. W 

’ s. / att] 
and Robert C. Putnam. Journal of the American Leather Cheas 
ists Association, v. 67, Sept. 1952, p. 586-588. 
11 references. 


14813* The Mechanism of Vegetable Tanna } 
ge. S. GC. 

Shuttleworth. Journal of the American Leather Chemists As- 

sociation, v. 67, Sept. 1952, p. 603-622. 

16 references. 


14814 Petroleum Chemicals. Osgood V. Tracy. Chemical 
and Engineering News, v. 30, Oct. 13, 1952. p. 4240-4243. 
Analyzes technical and economic trends, Graphs. 


14815 Research and Development Costs in the Chemical 
Industry. J. H. Bruun and J. M. Moran. Chemical and En- 
gineering News, v. 30, Oct. 20, 1952. p. 4365-4367. 
Discusses allocation of research costs to diff 

isct é sei st: ifferent dep: , 
within a company. Tables. a 


14816 Use Statistical Averages for More Precise Material 
Balances. M. G. Boobar and H. J. Donald. Chemical En- 
gineering, v. 59, Sept. 1952, p. 126-127, 355. 

Tells how statistics can be applied to treatment of physical 
separation data—making average accuracy a function of number 
of samples taken. Method reported applicable in fine coal 
cleaning plants and in such other physical separation operations 
as distillation, absorption, adsorption, extraction, evaporation. 
and classification or particle size separation. Graphs and tables. 


— Bay - — +o Area to Fit Batch Cooling 
ime. Ralph A. Troupe. Chemical Engineering. yv. 5 > 
1952, p. 138-131. p t ngineering, v. 59, Sept. 
Presents graphs and equations to aid in solving ; 

tcp hm soap solving above problem. 


14818 Re, Pr, Nu, St, Pe—What’s Thei R ~—— 
eance? J. J. Carberry “a eS Soe eal Signifi- 
1952, “diene Chemical Engineering, v. 59, Sept 
Explanation of above with reference ae 

problems. Graphs. 10 ref. reference to solving heat-transfer 


14819 Petrochemical Processes. GC € 
sses. Gordon Kiddoo. Chemical 
Engineering, v. 59, Sept. 1952, p. 149-168. ee 
Report of the major processes used t i i 

‘ sses used to make industrial chemicals 
— petroleum ob natural gas hydrocarbons. Emphasis on 
technology rather than economics or statistics. Diagrams. 
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14820 Carbon and Graphite. J. P. Oliver. Chemical En- 
gineering, V. 59, Sept. 1952, p. 276, 278, 280, 282, 284. 
Present data on physical properties, forms available, and ap- 
plications of the above with particular eo eo on corrosion 
resistance to certain chemicals. Tabulated and graphic in- 
formation. 


14821 Design and Choice of Equipment for Gas Dehydra- 
tion. John M. Campbell. Chemical Engineering Progress, v. 
48, Sept. 1952, p. 440-448; disc., p. 448. 

Discusses various methods for dehydrating gas in the U. S. and 
lists them as: dry desiccant plants, glycol abosrption plants, 
expansion refrigeration or low-temperature plants, and glycol 
injection plants. Schematic diagrams, graphs, and tables. 21 ref. 


14822 The Measurement of Fluidization Quality. William 
W. Shuster and Peter Kisliak. Chemical Engineering Progress, 
y. 48, Sept. 1952, p. 455-458. 

Describes quality meter which has been tested on fluidized beds 
of glass beads under varying conditions of bead _ size, initial 
bed height, column diameter and per cent bed expansion. 
Graphs are shown which demonstrate pressure fluctuations 
measured by recording strain produced in a metal diaphragm 
by the pressure difference existing across the section of bed. 
Apparatus diagrams. 


14823. Ammonia Synthesis at 1000 Atmospheres; The 
Present-Day Claude Process. H. L. Thompson, Pierre Guil- 
laumeron, and Norman C. Updegraff. Chemical Engineering 
Progress, v. 48, Sept. 1952, p. 468-476. 

Describes process design, important equipment items and salient 
operating features of above, plus a brief presentation of factors 
governing its commercial synthesis. Chemical and operating 
controls and the Claude synthesis converter is also Pence 
Diagram of cross-section of converter is given. 12 ref. 


14824 The Chemistry of the Wood Cell Wall. Part II. 
The Isolation of Beech and Spruce Acid-Soluble and Modi- 
fied Lignins. Part II. The Isolation of Beech Hemicelulose 
A. W. G. Campbell and I. R. C. McDonald. Journal of the 
Chemical Society, Aug. 1952, p. 3180-3186. 

“Modified lignin” is considered to be a form of lignin so modified 
during delignification of wood by buffered aqueous sodium 
chlorite that it is no longer isolated as an insoluble residue by 
the normal 72% H.SO, method for determination of lignin. 
Part I of the series drew attention to this form of lignin. Parts 
II and III present experimental data on their respective titles. 
Graphs and tables. 


14825 The Chemistry of Extractives From Hardwoods. 
Part VIII. The Isolation of 5:4’-Dihydroxy-7-Methoxyiso- 
flavone (Prunetin) From the Heartwood of Pterocarpus 
Angolensis and a Synthesis of 7:4°-Dihydroxy-5-Methoxyiso- 
flavone Hitherto Known as Prunusetin. F. E. King and L. 
Jurd. Journal of the Chemical Society, Aug. 1952, p. 3211-3215. 
Theoretical discussion and experimental procedure. 


14826* Liquid Cyclones. S. Hesling. Chemical & Process 
Engineering, v. 33, Sept. 1942, p. 483-485. 

Describes yoegnt, design, construction, applications, and 
performance of above which is now being used in fields related 


4 <4 preparation, heavy chemicals, and metals. Illustrations. 
ref. 


14827* Distillation. H. H. M. Jones. Chemical & Process 
Engineering, v. 33, Sept. 1952, p. 494-497, 502. 
Discusses calculations and theory; batch, azeotropic, and ex- 


tractive distillation; packed columns; and bubble cap plates. 
108 ref. 


14828* Sulphur From Industrial Wastes. Morris Katz. 
Chemistry in Canada, v. 4, Sept. 1952, p. 27-34. 

Reviews most important processes for recovering waste SO. 
and H.S with subsequent conversion to elemental S, liquid SO», 
or H.:SO,. Recent developments in Canada are discussed. 27 ref. 


14829* Low Temperature Separation. J. T. Hugill. Chem- 
istry in Canada, v. 4, Sept. 1952, p. 42-48. 

Mollier diagrams are used to describe main thermodynamic 
principles applied in most low temperature separations. Presents 
a typical flowsheet of an operating tonnage oxygen plant and 
includes a description of effects of heat losses, refrigeration, 
reflux, and operating pressures. Diagrams and graphs. 


14830 A Study of Carbide Furnace Working. RK. B. Pea- 
cock. Chemistry & Industry, Sept. 13, 1952, p. 888-894. 
Describes the English Castner-Kellner furnace for production 
of CaC:. Discusses operational difficulties together with elec- 
trical considerations. 


14831 Coal for Chemicals: How Much—and When? Coal 
Age, v. 57, Oct. 1952, p. 70-75. 

Survey of present production of chemicals from coal and 
future possibilities are given. Diagrams. 


14832* Possible Improvements in Oxide Purification 
Practice. B. B. Bennett. Gas Times, v. 72, Sept. 5, 1952, p. 
285-286, 291-293. 

As a basis for above improvements outlines fundamental basis 
of dry purification, recent advances in large-scale purification 
units, and considers various means by which purification load 
of future may be carried. Diagrams. 


14833 Chemical Engineering Unit Processes. Industrial and 
Engineering Chemistry, v. 44, Sept. 1952, p. 1967-2100. 

This 5th annual Unit Processes Review presents the outstand- 
ing developments in unit processes which occurred during the 
past year. Comprises the following articles: “Alkylation”, R. 
Norris Shreve; “Amination by Reduction”, Jesse Werner; “Am- 
monolysis”, Arthur C. Stevenson; “Esterification”, E. Emmet 
Reid; “Fermentation”, David Perlman, William E. Brown, and 
Sylvan B. Lee; “Friedel-Crafts Reactions”, Philip H. Groggins 
and Samuel B. Detwiler, Jr.; “Halogenation”, Earl T. McBee 
and Ogden R. Pierce; “Hydration and Hydrolysis”, William J. 
Tapp; “Hydrogenation and Hydrogenolysis”, John S. Cromeans; 
“Isomerization, Stephen F. Perry; “Nitration”, Willard deC. 
Carter; “Oxidation”, L. F. Marek; “Polymerization”, Charles C. 
Winding and Herbert F. Wiegandt; “Pyrolysis of Coal and 
Shale”, Charles H. Prien; “Pyrolytic and Catalytic Decomposi- 
tion of Hydrocarbons”, Vladimir Haensel and Melvin J. Sterba; 
and “Sulfonation and Sulfation”, Everett E. Gilbert and E. Paul 
Jones. Illustrations and about 2000 references. 


14834 Synthetic Fibers. Industrial and Engineering Chem- 
istry, v. 44, Sept. 1952, p. 2101-2195. 

Symposium on the above presented before the Division of In- 
dustrial and Engineering Chemistry at the 12lst Meeting of 
the American Chemical Society, Buffalo, N. Y. Comprises the 
following articles: “Selection of Fiber Monomers”, W. W. 
Heckert; “Influence of Molecular Structure on Properties”, H. 
Mark; “Tensile Properties of Newer Fibers”, J. H. Dillon; 
“Fiber-Fabric Relationships”, Rene Bouvet; “Cost and Avail- 
ability of Raw Materials’, Howard Bunn; “Choice of Plant 
Sites”, C. O. Hoyer; “Industrial Applications”, Henry S$. Grew, 
Jr.; “Domestic Applications”, G. K. Lake; “Pile Fabrics”, John 
P. Malik; “Knit Goods”, F. F. Hubach; “Woven Apparel 
Fabrics”, Arthur M. Spiro; “Wool”, Werner von Bergen; “Cot- 
ton”, L. K. Fitzgerald; “Silk”, William S. Kilborne; “Viscose”, 
Julius B. Goldberg; “Acetate”, Ashton M. Tenney; and 
“Functional Properties of Synthetics”, J. B. Quig and R. W. 
Dennison. These papers are grouped under the major headings 
of fiber properties, production factors, uses for newer fibers, and 
impact on established fibers. A discussion follows each heading. 
Material is highly illustrated by means of graphs, tables, photo- 
graphs, etc. Numerous references. 


14835 Perforated-Plate Distillation Columns. F. Drew 
Mayfield, Walter L. Church, Jr., A. C. Green, D. C. Lee, Jr., 
and R. W. Rasmussen. Industrial and Engineering Chemistry, 
v. 44, Sept. 1952, p. 2238-2249, 

A study undertaken to make visual comparisons of the be- 
havior of perforated plates as compared to similar studies of 
bubble plates in the same equipment, to develop operating 
range limitations of perforated plates, and to develop perforated 
tray design methods. Diagrams, graphs, and tables. 18 ref. 


14836 Liquid Thermal Diffusion of Tall Oil. A. Letcher 
Jones and Robert W. Foreman. Industrial and Engineering 
Chemistry, v. 44, Sept. 1952, p. 2249-2253. 

Study of 2 different grades of tall oil. One was crude tall oil 
with trade name of Ligro, the other a double distilled product 
known commercially as Indusoil. Both types of tall oil appeared 
to be equally susceptible to thermal diffusion fractionation. 
Describes apparatus, materials, and experimental data. Dia- 
grams and graphs. 12 ref. 
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14837 Properties of Chemical Engineering Materials of 
Construction. C. S. Grove, Jr., J. L. Vodonik, R. S. Casey, 
L. F. Yntema, and W. R. Bekebrede. Industrial and Engineer- 
ing Chemistry, v. 44, Oct. 1952, p. 2371-2380. 

Consists of tabulated information on synthetic fibers and less 
common metals. Coverage of latter is limited to a supplement to 
1950's table and deals with molybdenum. 21 ref. 


14838 Separation of m- and p-Cresois From Their Mix- 
tures. Sidney A. Savitt and Donald F. Othmer. Industrial and 
Engineering Chemistry, v. 44, Oct. 1952, p. 2428-2431. 
Reports investigation to obtain sufficient data for evaluating 
feasibility of using precipitative crystallization as a method for 
effecting separation of isomeric cresols with objectives to in- 
crease production of pure isomeric cresols, and to provide these 
pure cresols at a cheaper price, thereby finding wider applica- 
tions for their use in phenolic resins, tricresyl phosphate, dis- 
infectants, and other products. Tables. 39 ref. 


14839 Reaction Between Ferrous Iron and Dissolved 
Oxygen in Brine. D. C. Bond and G. G. Bernard. Industrial 
and Engineering Chemistry, v. 44, Oct. 1952, p. 2435-2438. 
Describes apparatus and procedure, and presents data on the 
above, of importance in oil field technology, corrosion, etc. 
Graphs. 23 ref. 


14840 Shaking of High Pressure Vessels According to the 
Resonance Principle. Andres Bjorkman. Industrial and En- 
gineering Chemistry, v. 44, Oct. 1952, p. 2459-2463. 

Presents theory behind, and construction of apparatus for above. 
Diagrams and graphs. 


14841 A Note on the Correlation of Flooding Rates For 
Packed Gas-Liquid Columns. F. R. Dell and H. R. C. Pratt. 
Journal of Applied Chemistry, v. 2, Aug. 1952, p. 429-435. 
Mathematical determination of the above. 13 ref. 


14842* Production of Ammonium Sulfate From Refinery 
Waste. E. D. Fox. Oil and Gas Journal, v. 51, Oct. 6, 1952, p. 
113-115, 117. 

Outlines processes used in one of the above commercial in- 
stallations and describes equipment and materials of construction 
required for successful application. 


14843* Research Projects in the Pulp and Paper Industry. 
Paper Mill News, v. 75, Sept. 20, 1952, p. 76, 78, 81. 

List of 36 institutions engaged in research on above with details 
of the work at several institutions. 


14844* Recent Results of Pulp and Paper Research at the 
Forest Products Laboratory. Paper Mill News, v. 75, Sept. 
20, 1952, p. 82, 84, 130. 

Interesting developments, particularly in field of hardwood 
utilization and in application of such high-yield processes as 
semichemical and cold soda. 


14845* Forest Research in the Tennessee Valley. E. G. 
Wiesehuegel. Paper Mill News, v. 75, Sept. 20, 1952, p. 88, 90. 
Outlines purpose and status of some current projects of interest 
to pulp and paper industry. Lists publications which report 
results of these investigations. Wood preservative tests are 
mentioned. 

14846* Pulp and Paper Research at the Northern Re- 


gional Research Laboratory. S. I. Aronovsky and E. Lathrop. 
Paper Mill News, v. 75, Sept. 20, 1952, p. 92, 94, 96, 126. 


14847* Research for the Paper Industry at Battelle In- 
stitute. Paper Mill News, v. 75, Sept. 20, 1952, p. 98. 


Brief survey of research program and facilities. 

14848* Research at Institute of Paper Chemistry. Paper 
Mill News, v. 75, Sept. 20, 1952, p. 100, 126. 

Current research program and list of publications including 
annotated bibliographies. 

14849* Research Advanced by New Pilot Plant. Paper 
Mill News, v. 75, Sept. 20, 1952, p. 106, 108, 135. 

Describes and illustrates new Crown Zellebach Corp. develop- 


ment laboratory, at Camas, Wash. for research and develop- 
ment in the pulp and paper field 


14850* Pulp and Paper Research at the University of 
Florida. Paper Mill News, v. 75, Sept. 20, 1952, p. 118-129, 
a poeniptons of current research including a project on 
tall oil. 


14851 Automatic Gas Analyzer Pays Off. K. V. Kratochyil 
and D. E. Berger. Petroleum Processing, v. 7, Sept. 1952, p. 
1294-1296, 1299. 

Above apparatus is described. It is shown to be an accurate in- 
dicator of CO, particularly at low concentrations. Apparatus js 
an infrared analyzer used for control of butylene dehydrogenata- 
tion catalyst regeneration. Graphs, diagrams, and photographs, 


14852 Canada Builds a New Empire. Petroleum Processing, 
v. 7, Sept. 1952, p. 1300-1301, 1305. 

Reports Canadian advances in petrochemical plant expansion. 
Table of plants already in operation or in process of construction, 


14853 1952 Process Section. Petroleum Refiner, v. 31, Sept. 
1952, p. 97-123, 126-128, 132-133, 136-141, 144-149, 152-153, 
164-169, 172-173, 176-177, 180-181, 184-185, 188-189, 194. 
195, 198-199, 202-203, 206-207, 214-215, 218-219, 2292-993 
226-227, 234-235, 238-239, 242-243, 246-247, 250-251, 254- 
255, 258-259, 263-316. 

Annual compilation of refining, natural gasoline, and _petro- 
chemical processes. Major headings are: “Catalytic Crackin 
and Reforming Processes”, “Thermal Conversion Processes”, 
“Light Hydrocarbon Recovery Processes”, “Gas Conversion Pro- 
cesses”, “Oil Distillation Processes”, “Solvent Refining Pro- 
cesses’, “Treating Processes”, and “Petrochemical Processes”, 
Preceding the main portion of the Process Section is a Foreword 
by John J. McKetta, Jr. and several indexes. The material 
presented makes extensive use of flow sheets. Also includes 
paper by Marshall Sittig: “Catalytic Cracking Techniques in 
Review”. Chemical and engineering fundamentals, operations 
and maintenance aspects of fixed-bed, moving-bed, and fluidized 
catalytic cracking are discussed. Contains many illustrations and 
545 references. 


14854 Diffusion of Barium in Barium Oxide. R. W. Red- 
ington. Physical Review, ser. 2, v. 87, Sept. 15, 1952, p. 1066- 
1073. 

Describes experiment to measure internal diffusion constant of 
Ba in BaO and surface diffusion constant as a function of tem- 
perature, and to determine charge transported by diffusing Ba. 
Effects of previous heat treatment on internal diffusion were 
also investigated. Graphs and tables. 14 ref. 


14855* Electro-Thermal Recovery of Petroleum. T. W. 
Hill. Producers Monthly, v. 16, Sept. 1952, p. 14-20. 

Applies some principles of certain physical phenomena as- 
sociated with failure of dielectrics under high voltage to provide 
solution to problem of éfficient application of thermal energy to 
above recovery. Tables, graphs, and diagrams. 


14856* A Survey of Laboratory Oil Recovery Tests. J. 
Freeland and J. C. Calhoun. Producers Monthly, v. 16, Sept. 
1952, p. 21-23, 26-30. 

Analysis shows similarity of test results obtained on systems 
which differ in character, and to show which are the most 
important factors to consider in interpreting test results. At- 
tempts to show agreement between oil recovery test results 
found by different experimental approaches. Graphs. 21 ref. 


14857* Flow in “Converging Nozzle” Type Slices: Can 
Negative Pressure be Present? J. B. Gough. Tappi, v. 35, Sept. 
1952, p. 385-390. 

Discusses an approximate analysis of flow conditions within a 
converging nozzle, particularly pressure between liquid flow 
and surface of adjustable, straight inclined top slice plate, and 
how this pressure varies at various points along surface of top 
slice plate, or from orifice to pond surface, or to hinge, as the 
case may be, for various wire and jet velocities, orifice openings, 
and for different angles and lengths of top slice plate. Diagrams 
and graphs. 
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14858* The Determination of Starch in Paper. B. L. 
Browning, L. O. Bublitz, and P. S. Baker. Tappi, v. 35, Sept. 
1952, p. 418-420. 
Presents procedure for above through application of starch- 
jodine reaction. 

Miscellaneous Publications 


14859 Economics of Hardboard Manufacture. Armin El- 
mendorf and Charles M. Kreider. American Society of Mechan- 
ical Engineers, Paper 51-A-154, 8 pages. (TJ1 Am35p) 
Divides items regarding above into 4 groups: raw materials, 
conversion, fixed charges, and freight. Also the cost of manu- 
facturing a wood particle board by the dry resin process is 
compared to that by the wet process. Tables. 


14860 Action of Marine Borers and Protective Measures 
Against Attack. R. Horonjeff and D. A. Patrick. “Proceedings 
of Second Conference on Coastal Engineering”, Council on 
Wave Research, University of California (Berkeley), p. 86-99. 
(TC205 C76p) 

Describes manner in which borers destroy timber. Summarizes 
information gathered by various investigators on conditions 
which have bearing on presence of borers and factors governing 
rate of destruction. Several methods of protecting timber 
structures from infestation are described and their costs com- 
pared. Diagrams, graphs, and illustrations. 11 ref. 


14861 Allyl Starch Esters. J. H. Schwartz, C. A. Brown, and 
E. A. Talley. Eastern Regional Research Laboratory, U. S. 
Dept. of Agriculture, AIC-339, June 1952, 9 pages. (S584 
Un3agi ) 

Films of the above were prepared and tested for resistance to 
various reagents. Data are tabulated and discussed. 


14862 Tannin From Waste Bark. Northeastern Wood 
Utilization Council, Bulletin 39, Sept. 1952, 31 pages. (TA419 
N81b) 

Separate articles discuss the tannin material situation; the tan- 
ning industry in New England; operation of a tannin extraction 
plant; potential tannin supplies from domestic barks; and 
methods of bark separation. 


14863 The Technology of Ocean Resources. Iver Igelsrud. 
“Resources for Freedom. Vol. IV. The Promise of Technology.” 
(U. S. Govt. Printing Office, Washington, 1952, p. 115-126. 
(T13 Un3r) 

Discusses resources of ocean and _ significant technological 
developments which can and may alter present economic ex- 
ploitation of these resources during next 25 yrs. The resources 
are discussed with respect to sea water, marine life, and ocean 
bottom, including its beaches. Under each of these heads, 
significant trends in exploration techniques and technology are 
considered. Attempts to appraise technological success and, 
where possible, costs. 37 ref. 


14864 Extraction and Purification of Aromatic Hydro- 
carbons by Azeotropic Distillation. ( French.) V. Berti and 
T. Bottiglia. Third World Petroleum Congress, Proceedings, 
sec. III, 1951, p. 70-86; disc., p. 86. (TN863 C76a3) 

Different methods for the above and their application in 
technical operations are discussed. Experimental laboratory ex- 
tractions of pure aromatic hydrocarbons from petroleum frac- 
tions by azeotropic distillation with acetonitrile are reported. 
The same method was applied for separation of aromatic 
hydrocarbons from aromatic concentrates obtained by different 
treatments of petroleum fractions and for purification of coal- 
tar light aromatic distillates. 16 ref. 


14865 The Use of Extraction Processes in the Manu- 
facture of Lubricating Oils. E. J. Dawson. Third World 
Petroleum Congress, Proceedings, sec. U1, 1951, p. 107-119; 
dise., p. 119-120. (Tn863 C76a3) 

Principles on which solvent extraction is based are noted briefly 
and are followed by descriptions of 4 main extraction processes 
in commercial use. Advantages and disadvantages are compared. 
Includes flow charts. 16 4 


14866 A New Efficient Extraction A paratus: The Rotat- 
ing Dise Contractor. G. H. Reman. Third World Petroleum 
Congress, Proceedings, sec. Il, 1951, p. 121-129; dise., p. 
129-131. (TN863 C76a3) 

Surveys experiments and results obtained with above apparatus. 


Influence of various variables on capacity and efficiency was 
investigated. A number of practical extractions were performed. 


14867 Complexes of Urea and n-Paraffins—Structure, 
Properties and Application in Extractive Crystallization. W. 
A. Bailey Jr., R. A. Bannerot, L. C. Fetterly, C. M. Gable, R. W. 
Millar, O. Redlich, and A. E. Smith. Third World Petroleum 
Congress, Proceedings, sec. Ill, 1951, p. 161-172; disce., p. 
172-173. (TN863 C76a3) 


18 references. 


14868 Use of Olefins From Petroleum in the Synthesis 
of Organic Acids and Their Derivatives. G. Natta, P. Pino, 
and R. Ercoli. Third World Petroleum Congress, Proceedings, 
sec. V, 1951, p. 1-7; disc., p. 7. 


14869 The Oxo Process: Research, Development, and 
Product Application. H. Hoog. Third World Petroleum Con- 
gress, Proceedings, sec. V, 1951, p. 8-20, disc., p. 20-21. (TN863 
C76a3 ) 


Describes development work in Germany and Holland. 


14870 Surface-Active Agents From Petroleam—History 
and Statistics. John R. Skeen and Foster Dee Snell. Third 
World Petroleum Congress, Proceedings, sec. V, 1951, p. 119- 
124; disc., p. 125-126. (TN863 C76a3) 


14871 Chemical Utilization of Natural Gas. ( French.) 
Carlo Padovani. Third World Petroleum Congress, Proceedings, 
sec. V, 1951, p. 138-148; disc., p. 148-149. (TN863 C76a3) 


Surveys technical possibilities in the above. 


14872 Composition and Utilisation of Polycyclic Aroma- 
tics From High Temperature Cracking. E. T. Borrows, W. E. 
Huggett, and H. Steiner. Third World Petroleum, Proceedings, 
sec. V, 1951, p. 159-171; disc., p. 171. (TN863 C76a3) 

First describes chemical composition of above fractions as far 
as this has been investigated and then discusses utilization both 
of fractions and of pure hydrocarbons derived from them. 
Tables. 21 ref. 


14873 Properties and Applications of Solvents Synthe- 
sized From Petroleum Raw Materials. J. G. Dickerson. Third 
World Petroleum Congress, Proceedings, sec. V, 1951, p. 172- 
187; disc., p. 187. (TN863 C76a3 ) 

Routes by which solvents are synthesized from principal C, to 
C; paraffins and olefins are briefly outlined at principal ap- 
plications of individual solvents listed. 


Books 


14874 Chemical Engineering Techniques. B. E. Lauer and 
Russell F. Heckman. 496 pages. 1952. Reinhold Publishing 
Corp., New York. (TP155 L36c ) 

Purpose in writing the text was to point out the basic objectives 
of chemical engineering, and to present some of the more im- 
portant techniques now available for reaching them. Techniques 
are grouped on a functional basis with respect to their ob- 
jectives. 


14875 The Technology of Coated and Processed Papers. 
Robert H. Mosher, editor. 733 pages. 1952. Chemical Publish- 
ing Co., New York. (TS1109 M85t) 

Presents a detailed picture of the raw materials, manufacturing 
orocesses and equipment, and formulations used in the various 
Soutien of the specialty-paper industry, discussing also the 
finished products and their evaluation. It emphasizes the con- 
tributions of cellulose lacquers, synthetic rubbers, new adhesives 
and pigments to the production of decorative and functional 
effects on paper. incdodas information on printing inks and 
printing processes, photographic coatings, and use of high 
polymers 


14876 Encyclopedia of Surface-Active Agents. Rev. Ed. 
i P. Sisley and P. J. Wood. 540 pages. 1952. Chemical Pub- 
ishing Co., New York. (TP990 Si83itr ) 

In 2 parts. Part 1 deals with the general aspects of surface- 
active agents, their properties, applications, and methods of 
manufacture. It also gives a system of classification. Describes 
applications .in the textile industry; leather industry; as in- 
dustrial and household detergents; in the treatment of metals; 
in surface coatings; in paper manufacture; as flotation reagents; 
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for the breaking of emulsions; in fat splitting; in soap making; 
in the rubber industry; in fruit and vegetable processing; in 
cosmetics; in inks; in cutting and soluble oils. Part 2 is a 
compilation of data on all major commercially available surface- 
active agents which appeared on the world market up to the 
publication of the * 


See also: 
14336 (standard terminology for cutting fluids) 
14378 (Sn and its alloys in chemical industry ) 
14645 (Al alloys in chemical industry ) 
14683 (production of charcoal from sawdust ) 
14698 cebtemnler coefficients for industrial gases ) 
14761 (cements in chemical industry ) 
14762 (ceramics in chemical industry ) 
14802 (trends in Fourdrinier machines ) 
14931 (hydrolysis of highly-methylated cotton cellulose ) 
14977 lietien in chemical industry ) 
15010 (elastomers in chemical industry ) 
15011 (hard rubber in chemical industry ) 
15017 (fabric coating and impregnation ) 
15264 (report on wax industry ) 
15287 (Ni and Ni-base alloys in chemical industry ) 
15288 (stainless steels and other ferrous alloys in chemical 

industry ) 

15289 (less common metals in chemical industry ) 
15307 (petroleum and natural gas research ) 
15321 (World Petroleum Congress Proceedings ) 


26. CHEMISTRY—GENERAL, INORGANIC, 
AND PHYSICAL 


14877* New Arrangements for Photochemical Reactions 

Using Very Intense Light. (German.) Erich Krautz. Abhand- 
lungen der Braunschweigischen Wissenschaftlichen Gesellschaft, 
v. 4, 1952, p. 5-11. 
Describes use of water-cooled, high-pressure, mercury-arc 
lamps, xenon-arc lamps, and annular cylindrical vessels made 
of fused quartz or special glasses for the above. Diagrams. 16 
ref. 


14878 Thermal Expansion of Nonmetallic Crystals. J. B. 
Austin. Journal of the American Ceramic Society, v. 35, Oct. 
1, 1952, p. 243-253. 

Discusses mechanism of expansion in a crystal, thermal prop- 
erties, crystal symmetry, expansion during reversible trans- 
formation, expansion and valence, reproducibility of expansion, 
and expansion of aggregates vs. chemical constitution. Tables, 
graphs, and diagrams. 


14879 Calcination and Fluorescence in the Evaluation of 
Samples of the Sillimanite Minerals. Wilfrid R. Foster, Frank 
H. Riddle, and Herbert F. Royal. American Ceramic Society 
Bulletin, v. 31, Sept. 1952, p. 326-328. 

Usefulness of above techniques in the evaluation is discussed 
with the aid of specific examples. 10 ref. 


14880 Thermodynamic Properties of Furan. G. B. Guthrie, 
Jr., D. W. Scott, W. N. Hubbard, C. Katz, J. P. McCullough, 
M. E. Gross, K. D. Williamson, and Guy Waddington. Journal 
of the American Chemical Society, v. 74, Sept. 20, 1952, p. 
4662-4669. 

Describes experimental data on purification of the material; 
measurement of vapor pressure as a function of temperature; 
determination of heat of combustion and heat of formation; 
measurement of heat capacity of solid and liquid and heats 
of transition and fusion; measurement of heat vaporization and 
vapor heat capacity; calculation of entropy of liquid and of 
ideal gas from a appropriate experimental data; calculation of 
thermodynamic functions; etc. Tables. 29 ref. 


14881 Low Temperature Heat Capacities and Entropies 

at 298.16°K. of Magnesium Orthotitanate and Magnesium 

Dititanate. S. S. Todd. Journal of the American Chemical 

Society, v. 74, Sept. 20, 1952, p. 4669-4670. 

patet account of research done on the above. Data are tabu- 
ted. , 


14882 Heats of Solution and Formation of Some Iron 
Halides. James C. M. Li and N. W. Gregor. Journal of the 
American Chemical Society, v. 74, Sept. 20, 1952, p. 4670-4672. 
Report investigation on the heats of solution of FeCl: and 
FeCl; at low concentrations and similar results for FeBr,, 
+ FeBrs, and FeBrCl. are obtained. Tables. 10 ref. 


14883 The Szilard-Chalmers Reaction With Inorganic 
Compounds of lodine. Robert E. Cleary, William H. Hamill, 
and Russell R. Williams, Jr. Journal of the American Chemical 
Society, v. 74, Sept. 20, 1952, p. 4675-4679. 

Quantitative determinations made of distribution of I’** activity 
between various valence states of iodine after neutron bombard. 
ments of various solid inorganic compounds and solutions of 
pentavalent and heptavalent iodine. Graphs. 10 ref. 


14884 The Ternary Systems Ferrous Chloride-Hydrogen 
Chloride-Water, Ferric Chloride-Ferrous Chloride-Water, 
Fred A. Schimmel. Journal of the American Chemical Society, 
v. 74, Sept. 20, 1952, p. 4689-4691. 

Isotherms of various temperatures of system FeCl.-HCI-H,0 
were established together with the solid phases. It was found 
that behavior of FeCl: in concentrated HC] solutions resembles 
more closely that of nickel chloride than that of cobalt chloride, 
although Fe is adjacent to Co in Periodic System. The 25° 
a of the system FeCl.-FeCls-H:O is established. Graphs. 
17 ref. 


14885* Regularities in the Infrared Absorption Spectra 
of Silicate Minerals. Philip J. Launer. American Mineralogist, 
v. 37, Sept.-Oct., 1952, p. 764-784. 

Infrared absorption spectra of 18 silicates were measured from 
2-15 microns. Groups that were considered were the isolated 
SiO, tetrahedron; the SisO, ring; single chain, double chain, 
i framework types; and silica itself. Tables and graphs. 
21 ref. 


14886* The Electrochemical Desalting of Sea Water With 
Permselective Membranes—A Hypothetical Process. Wilfred 
F. Langelier. Journal American Water Works Association, vy. 
44, Sept. 1952, p. 845-848. 


Presents suggestions for carrying out the above. Diagram. 


14887* Thermodynamic Properties of Carbon Monoxide 
at Temperatures Between 0 and 150°C. and at Pressures 
up to 3000 Atmospheres. A. Michels, R. J. Lunbeck, and G. J. 
Wolkers. Applied Scientific Research, v. 3, sec. A, 1952, p. 
253-260. 


14888* Experimental Researches on “Wetting Effect” and 
“Liquostriction”. Carl Benedicks and Robert Harden. Arkio 
fér Fysik, v. 3, nos. 4-5, 1952, p. 407-440. 

Considers new experiments regarding wetting effect on various 
substances together with theoretical points of view regarding 
the concept of surface tension. Also gives experimental data on 
effect of liquostriction—the expansion effect caused by intimate 
contact of a liquid with a solid body. Includes sections relating 
to both metals and nonmetals. 


14889* Determination of Dissociation Energies of Di- 
atomic Molecules From Spectroscopic Intensity Measure- 
ments. (English.) Lennart Huldt and Albin Lagerqvist. Arkiv 
fér Fysik, v. 3, no. 6, 1952, p. 525-531. 


Theoretical discussion and experimental results. 12 ref. 


14890* Heats of Formation and of Evolution of NaCl- 
NaBr Solid Solutions. ( English.) Viiné Hovi. Arkiv for Fysik, 
v. 5, no. 1-2, 1952, p. 61-67. 

Compares theoretical heat of formation values with other avail- 
able experimental data. 30 ref. 


14891* On the Structure of Phosphors of the Aluminium 
Oxide-Calecium Fluoride Type Activated With Manganese. 
(English. ) Gunnar Giinther and Harald Perlitz. Arkiv for Kemi, 
v. 3, no. 5-6, 1952, p. 565-569. 


Phase diagram established on the basis of x-ray study. 


14892 The Advancing Front of Chemistry. Chemical Age, 
v. 67, Sept. 6, 1952, p. 319-324. 

Abridged version of the Presidental Address to the Chemistry 
en of the British Association for the Advancement of 
Science. 
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14893 Chromatography Comes of Age. Chemical and En- 
gineering News, v. 30, Oct. 13, 1952, p. 4244-4248. 

Staff review of Symposium on Chromatography presented be- 
fore Division of Analytical Chemistry of the 121st ACS national 
meeting Buffalo, Mar. 25, 1952. 


14894 The Thermodynamics of Dissociating Solvents. K. 
W. Dunning and W. J. Dunning. Journal of the Chemical 
Society, Aug. 1952, p. 2993-2997. 

The thermodynamic properties of solvents which dissociate are 
examined and consequences of the dissociation are discussed. 


14895 Silica Sols. Part 1. The Titration of Silica Sols. 
k. C. Bryant. Part Il. Conditions of Stability. Part HI. 
Accelerated Gelatin and Particle Size. S. Baxter and K. C. 
Bryant. Journal of the Chemical Society, Aug. 1952, p. 3017- 
3027. 

Each paper presents experimental data regarding its respective 
title. 


14896 Chemical Actions of lonising Radiations in Solu- 
tions. Part X. The Action of X-Rays on Ammonia in 
Aqueous Solution. Tyson Rigg, George Scholes, and Joseph 
Weiss. Journal of the Chemical Society, Aug. 1952, p. 3034- 
3038. 

Experimental data. Graphs. 


14897* The Advancing Front of Chemistry. W. Wardlaw. 
Chemistry & Industry, Sept. 6, 1952, p. 864-868. 

Presidential address to Section B, British Association Annual 
Meeting, 1952. 


14898 The Measurement of High Molecular Weights by 
Ebulliometry. N. H. Ray. Transactions of the Faraday Society, 
v. 48, Sept. 1952, p. 809-812. 

Describes construction of an ebulliometer for measurement of 
molecular weights up to 40,000. Tables and graphs. 


14899* Effect of Withdrawal Rate on the Quality of 
Separation in Distillation and Similar Separating Processes. 
Werner Kuhn. Helvetica Chimica Acta, v. 35, no. 5, 1952, p. 
1684-1736. 
Mathematical discussion of above includes graphs and numerous 
references. 


14900* Studies in the Dielectric Constants of Fatty Acids. 
R. S. Phadke. Journal of the Indian Institute of Science, v. 34, 
July 1952, p. 189-207. 

After making the above investigation, the following conclusions 
were drawn: In the case of an associated compound, dipole 
moment depends upon degree of association of substance; if a 
compound is not associated, its dipole moment calculated on 
the ae of the equations of Jatkar and Onsager is practically 
independent of temperature, and the value of the dipole moment 
calculated according to Onsager’s equation is invariably higher 
than that calculated on the basis of the equation of Jatkar. 
Tables. 48 ref. 


14901 Phase Equilibrium Investigation of the Na.O-P.O,- 
SiO. Ternary System. E. T. Turkdogan. Journal of the Iron 
and Steel Institute, v. 172, Sept. 1952, p. 1-15. 
Part of an investigation of phase distribution in sodium oxide- 
aring slags. Systems established by thermal analysis, specific 
gravity, and microscopic and x-ray determination. Binary and 
ternary phase-equilibrium diagrams produced are conclusions of 
present investigation. Tables, photomicrographs, and numerous 
iagrams. 


14902. The Free Energies of Formation of Tricalecium and 
Tetracaleium Phosphates. J. B. Bookey. Journal of the Iron 
and Steel Institute, v. 172, Sept. 1952, p. 61-66. 
To increase knowledge of P-O equilibria the reduction equilibria 
of tricalcium and tetracalcium phosphates with hydrogen were 
studied in the range 1250-1550°C., and results used to calculate 
ee-energy changes involved in reactions of solid CaO and 
gaseous oxygen and phosphorus and in that of the solution of 
gaseous phosphorus in liquid iron. Apparatus diagram and 
tables. 14 ref. 


14903 The Free Energy of Formation of Magnesium 
Phosphate. J. B. Bookey. Journal of the Iron and Steel Institute, 
v. 172, Sept. 1952, p. 66-68. 

A study in relation to complex dephosphorizing slags. Reduction 
equilibrium of Mg orthophosphate with H was studied in 
range 1000-1250°C., and results used to calculate above. 12 ref. 


14904 Thermodynamic Properties of Silicon Monoxide; 
an Experimental Study of the Equilibria SiO, + Si = 2SiO 
and SiO, + H, SiO + H.O. N. C. Tombs and A. J. E. 
Welch. Journal of the Iron and Steel Institute, v. 172, Sept. 
1952, p. 69-78. 

A study of the above in the range 1200-1650°C. Significance to 
steelmaking briefly considered. Tables. 25 ref 


14905 The Mechanism of the Catalytic Oxidation of 
Sulphur Dioxide With a Commercial Vanadium Catalyst: 
A Kinetie Study. P. H. Calderbank. Journal of Applied Chem- 
istry, v. 2, Aug. 1952, p. 482-492. 

Above was investigated with method and results described. 
Diagrams, tables, and graphs. 21 ref. 


14906 The Temperature Dependence of the Vicosity of 
Liquids. F. Gutmann and L. M. Simmons, Journal of Applied 
Physics, v. 23, Sept. 1952, p. 977-978. 

Equation derived and its adequacy examined for literature data 
on a variety of liquids, organic and inorganic, and the metals, 
Hg, Ga, K, and Na. 10 ref. 


14907 The “Complex” Chemistry of Iron. B. J. Lerner, 
C. S. Grove, Jr., and R. S. Casey. Journal of Chemical Educa- 
tion, v. 29, Sept. 1952, p. 438-442. 

A review, limited primarily to interaction of iron compounds 
with solvent systems. 41 ref. 


14908 Kinetics of OH Radicals From Flame Emission 
Spectra. V. A Study of the Acetylene-Oxygen Flame. K. E. 
Shuler and H. P. Broida. Journal of Chemical Physics, v. 20, 
Sept. 1952, p. 1383-1388. 

Experimental data and interpretation of results. Graphs. 21 ref. 


14909 The Properties of the Interstitial Compounds of 
Graphite. Il. The Structure and Stability of Graphite 
Residue Compounds, III. The Electrical Properties of the 
Halogen Compounds of Graphite. Gerhart Henning. Journal 
of Chemical Physics, v. 20, Sept. 1952, p. 1438-1447. 


Graphs and tables. 16 ref. 


14910 Influence of the Solvent on Rates of Ionization, 
Entropies, and Heats of Activation. Ralph G. Pearson. Journal 
of Chemical Physics, v. 20, Sept. 1952, p. 1478-1480. 
Theoretical discussion giving an electrostatic calculation which 
is satisfactory for all solvents whose molecules contain a 
permanent dipole moment, but which must break down for 
nonpolar solvents. Tables. 


14911 Electronic Barrier Layer Phenomena in Chemisorp- 
tion and Catalysis. P. B. Weisz. Journal of Chemical Physics, 
v. 20, Sept. 1952, p. 1483-1484. 


Brief theoretical discussion of the above. 


14912 Calculation of the Concentration of Atomic Hy- 
drogen at a Cathode. Hugh W. Salzberg and Sigmund Schul- 
diner. Journal of Chemical Physics, v. 20, Sept. 1952, p. 1495. 
Brief theoretical treatment refuting previous experimental re- 
search on the above. 


14913* An Electron Diffraction Study of the Reorienta- 
tion of Certain Alkali Halides Deposited on Mica and on 
Mica Surfaces Covered by Organic Films. G. R. Holzman 
and K. H. Moore. Journal of Colloid Science, v. 7, Aug. 1952, 
p. 396-406. 


Investigation of above using electron diffraction with rather 
complete study of iodide layers deposited on mica, on organic 
films covering mica, and on organic films alone. Micrographs. 


14914* The Spreading of Liquids on Low-Energy Sur- 
faces. II. Hydrocarbon Surfaces. H. W. Fox and W. A. 
Zisman. Journal of Colloid Science, v. 7, Aug. 1952, p, 428-442. 


Contact angle measurements were made of a wide variety of 
liquids on surfaces of polyethylene, paraffin. and surfaces of 
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single crystals of n-hexatriacontane. The calculated value of the 
final spreading coefficient is given and from data there can 
calculated values of free energy of immersion and work of 
adhesion. Graphs and diagrams. 


14915* Condensation of Saturated Vapours. Part IV. K. S. 
Chari and B. S. Kulkarni. Journal of Scientific & Industrial Re- 
search, v. 11A, Aug. 1952, p. 346-353. 

Presents method of applying design equation to actual con- 
densers: illustrated on a of a hypothetical design problem 
of a practical nature. Graphs and diagrams. 15 ref. 


14916* Viscosity and Kinetics in the Formation of Several 
Inorganic Gels (Kinetics of the Sol-Gel Transformation.) 
(German.) Satya Prakash and Prem Nath Sacena. Kolloid 
Zeitschrift, v. 128, Aug. 1952, p. 15-18. 

Description of preparation and measurement of different sols 
and gels includes tabulated data. 15 ref. 


14917* Alumina Gel-Metal Oxide Catalysts. (German. ) 
Franz Kainer. Kolloid Zeitschrift, v. 128, Aug. 1952, p. 37-43. 


Reviews 50 patents on above. 


14918 Miscibility of Liquids Influenced by Rate of Shear. 
A. Silberberg and W. Kuhn. Nature, v. 170, Sept. 13, 1952, p. 
450-451. 


Theoretical discussion on above phenomenon. 


14919* The Specific Heat at Constant Volume of Com- 
ressed Carbon Dioxide. ( English.) A. Michels and J. Strij- 
and. Physica, v. 18, Aug.-Sept., 1952, p. 613-628. 

Describes apparatus by which the above was measured. Specific 

heat is determined from difference of total temperature rise and 

energy input. Diagrams and tables. 


14920 The Thermal Conductivity of Rare Gases. W. G. 
Kannuluik and E. H. Carman. Proceedings of the Physical 
Society, v. 65, sec. B, Sept. 1, 1952, p. 701-709. 

Reports determinations of thermal conductivity of 5 rare gases 
made in absolute measure at selected temperatures in the range 
—183-306°C. A hot wire method is used. Diagram and tables. 


Miscellaneous Publications 


14921 Helium: Bibliography of Technical and Scientific 
Literature From Its Discovery (1868) to January 1, 1947. 
Henry P. Wheeler, Jr. and Louise B. Swenarton. U. S. Dept. 
of Interior, Bureau of Mines Bulletin 484, 1952, 75 pages. 
(TN21 Un3b) 


14922 Research on Surface Properties of Fine Particles. 
J. M. Dallavalle, Clyde Orr, Jr., and H. G. Blocker. Georgia 
Institute of Technology, State Engineering Experiment Station, 
Atlanta, Quarterly Report No. 3, Project 131-119, Jan. 30, 1952, 
30 pages. 

In relation to surface area measurements, a number of ex- 
perimental results relative to the continuous-flow method are 
presented and discussed; rate of adsorption method is described 
in detail; and a few experimental results are given. Among the 
powders used are Fe, Ni, and Cu. Graphs. 


14923 A Contribution to the Problem of Estimation and 
Interpolation of Vapor Pressure Data of Homologous Com- 
pounds. Hermann Stage. Third World Petroleum Congress, 
Proceedings, sec. UI, 1951, p. 27-34. (TN863 C76a3) 

In the 2 methods described all compounds of a homologous 
series are considered and—in some cases—correlated with estab- 
lished data of a different homologous series. In this way it is 
possible to smooth systematic deviations which appear in meas- 
urements of single components. It was found possible to esti- 
mate, by interpolation only, data of more than 100 compounds 
ve | which vapor-pressure curves have not been measured, 15 
ref. 


14924 Vapor-Liquid Equilibria and Distillation Problems; 
Bi and Ternary Mixtures. R. Haase and W. Jost. Third 
World Petroleum Congress, Proceedings, sec. II, 1951, p. 54- 
69; disc., p. 69. (TN863 C76a3) 

A general theory of distillation and vapor lines for simple 
distillation of ternary mixtures confirms results of Schreine- 


—_ 


‘ 


makers, Van der Waals, and Van Dalfsen. An analogous theory 
of lines for rectifying distillation furnishes general features of 
rectification in ternary systems. In particular, systems benzene. 
acetone - chloroform, and methanol - acetone - chloroform are 
treated. Problems of azeotropic and extractive distillation are 
discussed. 54 ref. 


14925 Kinetic Factors in the Practical Operation of 
Catalytic Reactions. J. C. Balaceanu and J. C. Jungers. Third 
World Petroleum Congress, Proceedings, sec. V, 1951, p. 67-77. 
disc., p. 78. (TN863 C76a3) 


Analyzes the above. Graphs. 15 ref. 


Books 


14926 Initiation and Growth of Explosion in Liquids and 
Solids. F. P. Bowden and A. D. Yoffe. 104 pages. 1952. Cam- 
bridge University Press, London (QD516 B67i) 

Deals mainly with the work of the authors and their col- 
laborators; the approach is direct and experimental (research js 
still in progress). Nevertheless, results suggest that the 
mechanism of initiation is relatively simple. The latter part of 
the monograph describes a study of the way in which the tiny 
nucleus of decomposition can grow into a large-scale explosion, 


14927 Advances in Radiochemistry and in the Methods of 
Producing Radioelements by Neutron Irradiation. Engelbert 
Broda. 152 pages. 1950. Cambridge Univ. Press, London, 
(QD601 B78a) 

Deals primarily with advances since the appearance of the last 
i works on radiochemistry, namely, Paneth’s 
“Radioelements as Indicators” (1928) and Hahn's “Applied 
Radiochemistry” (1936). Omits both applied radiochemistry 
and radiation chemistry. Chapter bibliographies. 


14928 = Principles of Chemistry. Ed. 6. Joe! H. Hildebrand 
and Richard E. Powell. 444 pages. 1952. Reference Book of 
Inorganic Chemistry. Ed. 3. Wendell M. Latimer and Joel 
H. Hildebrand. 625 pages. 1951. (Combined volume.) Mac- 
millan Co., New York. (QD11 H54p6) 

Principles of chemistry is an introductory text. No major 
revision was made in this edition since the 5th was extensively 
rewritten. The Reference Book continues to adhere to the 
original objective, a single convenient volume to which the 
chemist may turn to find the facts or data relevant to the 
majority of problems which he may encounter. This edition is 
extensively revised. 


14929 A Source Book in Chemistry. 1400-1900. Henry M. 
Leicester and Herbert S. Klickstein. 554 pages. 1952. McGraw- 
Hill, New York. (QD3 L53s) 

Increases the general availability of chemical classics and 
provides students with an opportunity to trace the main cur- 
rents in chemical thought in the words of those who produced 
it. Includes selections en 82 noteworthy papers in the history 
of chemistry. 


14930 An_ Introduction to Modern Thermodynamical 
Principles. Ed. 2. A. R. Ubbelohde. 185 pages. 1952. Oxford 
Univ. Press, London. (QC311 Ubli2) 

Some modifications of the Ist edition (1937) chapters. New 
sections added such as on condensed phases, melting, rubber- 
like solids, molecules of high molecular wt., continuous phase 
transitions, and calculations relating to cases of current im- 
portance. 


See also: 
14437 (thermal accommodation coefficient of gases and 
adsorption on Fe ) 
14739 (thermodynamics of power-plant equipment ) 
14876 (encyclopedia of surface-active agents ) 
14962 (conductance in nonaqueous solutions ) 
14976 (polymer chemistry of linear siloxanes ) 
15134 (English chemical atomic energy research ) 
15178 (evaporation of falling drops) 


27. CHEMISTRY—ORGANIC 


14931 The Heterogeneous Hydrolysis of Highly Methylated 
Cotton Cellulose. Richard E. Reeves, Bernard J. Barrett, and 
Laurence W. Mazzeno, Jr. Journal of the American Chemica 
Society, v. 74, Sept. 20, 1952, p. 4491-4494. 


Experimental data on the above. Tables and graphs. 10 ref. 
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ne 
theory 14932 Hydrogen Transfer Reactions Accompanying the Radicals and Aliphatic Aldehydes. Journal of the Chemical 
onal Cobalt-Catalyzed Addition of Carbon Monoxide to Olefinic Society, Aug. 1952, p. 3108-3115. 
mae Compounds, G. Natta, P. Pino, and R. Ercoli. Journal of the Experimental data on the above. 
a are American Chemical Society, v. 74, Sept. 20, 1952, p. 4496-4498. 
m are Experimental research on the above. It was found that in some oe Properties of lon-Exchange Resins in Relation to 
instances, products containing added hydrogen are formed. Their Structure. Part IV. Swelling and Shrinkage of Sul- 
Tables. phonated Polystyrenes of Different Cross-Linking. K. W. 
nm of : Pepper, D. Reichenberg, and D. K. Hale. Journal of the Chem- 
Third 14933 Polymethylbenzene Complexes of lodine and lo- ical Society, Aug. 1952, p. 3129-31536. 
57-77; dine Monochloride. L. J. Andrews and R. M. Keefer. Journal Describes 2 methods for determining the weight-swelling (g. of 
of the American Chemical Society, v. 74, Sept. 20, 1952, p. water absorbed per g. of dry resin) of resins in bead form. 
4500-4503. In the first, a sample of swollen resin is centrifuged at 400 g. 
Relative magnitudes of equilibrium constants for formation of for 30 minutes and then weighed, a correction being applied 
1:1 complexes with iodine or iodine monochloride of various for residual water retained between the beads after contrifuga- 
I . on 
ll methylated benezenes have been found to parallel in general, tion; after drying, the sample is re-weighed. The second method 
. the tendency of aromatic substances to undergo interaction with involves measurement of the increase in concentration which 
Cam- - 
hydrogen fluoride-boron trifluoride solutions. Experimental data occurs when dry resin (in the hydrogen form) is added to a 
: and results are described. 13 ref. dilute solution of the acidic dye, Chlorazol Sky Blue FF, 
r col- 
rch is 14934 Hydrolysis and Separation of Unsaturated Chloro- 14943 The Mercury Photo-Sensitized Oxidation of Ethane 
the silanes. Kurt C. Frisch, Paul A. Goodwin, and Robert E. ane reg J. A. Gray. Journal of the Chemical Society, 
art of Scott. Journal of the American Chemical Society, v. 74, Sept. Aug. 1952, p. 3150-3154. 
. tiny 90, 1952, p. 4584-5485. Describes an investigation which was to choose oxidative condi- 
— Report on isolation of some intermediates in hydrolysis of tions wherein a peroxide formed as an intermediate could 
“ls of previously described chlorosilanes and on separation of vinyl- sdentift and be recovered in a pure state for examination and 
elbert and allylchlorosilanes. identification. Experimental data. 
mndon. ‘ 1494 3- . . . - 
14935 The Condensation of Methylal and Other Acetals —o k ry Tey -_ > oe tena of ike 
ola With Olefins. O. C. Dermer and John J. Hawkins. Journal of Chemical Society Aug 1952 "q 3179-3176. % 
h the American Chemical Society, v. 74, Sept. 20, 1952, p. 4595- : : he hh ees - 
— 4597 . ot agereerer data on chemistry and biological activity—the 
pp he — atter especially relati y th-regulati 
i icentel dite on the shove. itter especially in relation to growth-regulation. 
: 14945 Studies in Spectroscopy. Part I. Steric Effects in 
14936 The Alkaline Isomerization of _Humulone. . + Some Substituted Butadienes and Cyclobutanes. K. B. 
—e eae foun: of Aa aaanaaas Chemical Society, v. 74, Sept. ae, R. N. Haszeldine, and F. B. Kipping. Journal of the 
o 20, 1952, p. 5-4620. Chemical Society, Aug. 1952, p. 3284-3288. _ 
Fx. In connection with investigation of antibiotic materials from Experimental data on the above. 
Mac hops related to humulone and lupulone, alkaline rearrangement 
of humulone I has been studied. Research shows that for re- 14946 Surface Isomerisation. Part 1. The Surface-Cata- 
major arrangement to occur in methanol, there must be an excess of lysed Racemisation of 2-Phenylbutane. A. G. Davies and 
“yt ~_ a that needed for neutralization of humulone. G. A. H. Elton. Journal of the Chemical Society, Aug. 1952, 
o the sraphs. ref. p. 3298-3300. , 
h the j ; ’ 
o the 14937 3-Thiapentane: Heat Capacity, Heats of Fusion and Dianne evidence for occurrence of homolysis produced by 
hog Titestestion, Vapor Preceure, Euerepy, Meat of Permation, - ace adsorption, based on measurements of optical activity 
and Thermodynamic Fanctienc. D. W. Scott, H. L. Finke. of a substance before and after adsorption on carbon surfaces. 
7 WN ‘ > ; . ee > Cine : 
. = N. Hubbard, J. P. McCullough, G. D. Oliver, M. E. Gross, 14947 Humulinone: Its Alleged Occurrence in Hops. M. 
ry M. . Katz, K. D. Williamson, Guy Waddington, and H. M. Huff- Verzele and F. Govaert. Journal of the Chemical Society, A 
Graw- yt ey of the American Chemiacl Society, v. 74, Sept. 1952, p. 3313-3314 , ; aihtitieas 
20, 1952, p. 4656-4662 ry. 
, Brief treatme ‘xperiments . above 
; and Experimental and derived data are presented as part of an AR SE ea SNe SS ee 
oe American Petroleum Institute research project. 18 ref. ge afc  ¥ Valence in Unsaturated Hydrocarbons. 
=< ' . H. Greenwood. Transaction: he F Soci 
istory 14938 Determination of Reactive Hydrogen in Organic Aug. 1952, p. 677-679 ae a a 
Compounds. Elizabeth D. Olleman. Analytical Chemistry, v. The f : , 
_ 24, Sept. 1952, p. 1425-1439 os a peer of Scare atom in a conjugated hydrocarbon 
c en a 4 ; calculated by using N mas 3 + V3 is characteristic of avail- 
xford eg wuettative methods for above to find most suitable able bonding power of the atom and independent of the system 
— or . a ” Teaneg structural units in coal ultimately bonded; heretofore Nwax has taken on three values. 
New adation products. 190 ref. : he aE por of the id is to determine the necessity of N was 
bber- : : : : : waving 3 values. 13 re 
phase —. Acetic Acid Metabolism in Rhodospirillum rubrum pape a 
> ion ee a eet ee (sage) c. ee G. DD En] pte of Dilution of Polymethaerylic Acid. 
vhrensvird G. Hogstrom, L. Reio, E. Saluste, and R. Stjern- . D. Eley, J. Saunders, and A. H. Sparks. Transactions of the 
—. for Kemi, Ms 3, = as hate p. 501-509. Faraday Society, v. 48, Aug. 1952, p. 758-763. J 
Sc e 1e P . . . . ‘18 ‘14 The bir : . , 
nd from the gubsteate in dillerent ; we Poa mages of “ * - rheoretical discussion of above together with measurement of 
valine, leucine, isoleucine, theonine aa the Ne wake saute wrvtinan. <t ” Se eae S eee 
ine, let ; », the , 3 1e basic and aromatic pressure was made. Graphs. 23 ref 
amino acids. 15 ref. 
; 14950 Radioactive Tracer Studi " i 
—. The Metal-Cataly sed Reaction Between Acetylene chanisms. Part I. The = cardi nape a Pas ‘ Mis. 
Iridi ydrogen. I art VI. The Reaction Over Rhodium and tures. Part 2. The Photolysis of Methyl Ethyl Ketone + Io- 
ridium. J. Sheridan and W. D. Reid. Journal of the Chemical dine Mixtures. G. R. Mart .'s , 
; ~~ ‘ . e Mixtures. G. R. Martin and H. C. Sutton. Transactions o 
Society, Aug. 1952, p. 2962-2966 , soci oof 
llamar : 2. P. : 32-25 ¥ a | the Faraday Society, v. 48, Sept. 1952, p. 812-828. 
steal etween acetylene and hydrogen over rhodium an Experimental results ; , » dear . , 2 
iridium proceeds very similarly to that over other group-VIII es of po dire ang ye game are described. Tables and die 
ated metals, pes pw effects of all metals of group VIII are briefly ie 
ISCUSSe . ¢ . . “ye . . . 
. and ussed and compared. 10063" Sultonts and Selenenic Acids and Their Deriva- 
' : ives. Report 3. Formati Ss i i 
14941 Properties and Reactions of Free Alkyl Radicals in $6 we Bromide (G wen “ papa one say — 
f Solutions. Part IV. The Direct Reaction Between Alkyl Acta, v. 35, no. 5 1952, p. 1591 1508 a 
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14952* The Mechanism of Formation of Citrate and 
Oxalate by Aspergillus Niger. R. A. Bomstein and Marvin J. 
Johnson. Journal of Biological Chemistry, v. 198, Sept. 1952, 
p. 143-153. 

Presents description of methods including culture and fermenta- 
tion, analytical techniques, degradation procedures, and count- 
ing techniques. Results are analysed. Tables. 16 ref. 


14953* Utilization of Carbon Dioxide in the Synthesis of 
Proteins by Escherichia Coli. I. Philip H. Abelson, Ellis T. 
Bolton, and Elaine Aldous. Journal of Biological Chemistry, v. 
198, Sept. 1952, p. 165-178. 

Reports utilization of C'*O. in protein synthesis and identifica- 
tion of labeled aspartic and glutamic acids, arginine, lysine, 
proline, and theonine. Also presents biochemical pathways in- 
volved in synthesis of the amino acids. Tables. 18 ref. 


14954* Utilization of Carbon Dioxide in the Synthesis of 
Nucleic Acid by Esherichia Coli. Ellis T. Bolton, Philip H. 
Abelson, and Elaine Aldous. Journal of Biological Chemistry, v. 
198, Sept. 1952, p. 179-185. 

Describes experiments to study distribution of radio-active 
carbom among components of “hot trichloroacetic acid-soluble” 
fraction of E. coli grown in various C** labeled bicarbonate 
media. Tables. 22 ref. 


14955* Polypeptin: Purification, Molecular Weight De- 
termination, and Amino Acid Composition. Werner Haus- 
mann and Lyman C. Craig. Journal of Biological Chemistry, v. 
198, Sept. 1952, p. 405-419. 


14956 The Reaction of Cyanogen With Organic Com- 
pounds, VI. Ethylenediamine and Its Alkyl Derivatives. 
Henry M. Woodburn and Russell C. O’Gee. Journal of Organic 
Chemistry, v. 17, Sept. 1952, p. 1235-1244. 

Discusses and describes experimental results on the above. 
Graphs and tables. 11 ref. 


14957 Photobromination of Substituted Toluenes as a 
Route to Substituted Benzyl Alcohols and Benzaldehydes. 
Ernest L. Eliel and Donald E. Rivard. Journal of Organic 
Chemistry, v. 17, Sept. 1952, p. 1252-1256. 

Study on above under variety of conditions such as presence 
and absence of iodine, presence and absence of H.O, and vary- 
ing rates of addition of bromine. Paper describes a good gen- 
eral procedure. Tables. 29 ref. 


14958 The Absorption Spectra of Some Substituted Quin- 
olines and Their Methiodides. David Sutherland and Charles 
Compton. Journal of Organic Chemistry, v. 17, Sept. 1952, 
p. 1257-1261. 

This paper brings together for comparison absorption spectra 
of a group of quinoline derivatives. Tabulated summary of data 
and representative absorption spectrum curves. 


14959 The Free Radical Addition of Aldehydes to a,8-Un- 
saturated Ketones. Tracy M. Patrick, Jr. Journal of Or- 
ganic Chemistry, v. 17, Sept. 1952, p. 1269-1275. 

Theoretical discussion and experimental results. Tables. 14 ref. 


14960* Analysis of the Biochemical Mechanism of Drug 
Resistance in Certain Bacterial Mutants. Bernard D. Davis 
and Werner K. Maas. Proceedings of the National Academy of 
Sciences, v. 38, Sept. 15, 1952, p. 775-785. 


Tables. 


14961 Determination of Protein Crystal Densities. Bar- 
bara W. Low and Frederic M. Richards. Nature, v. 170, Sept. 
6, 1952, p. 412-413. 

Describes apparatus known as microbalance which measures 
the density of a single protein crystal in equilibrium with its 
mother liquid. Schematic diagram and photomicrographs. 


14962 Conductance in Non-Aqueous Solutions. R. C. 
Schonebaum. Nature, v. 170, Sept. 6, 1952, p. 422-423. 

Brief report on measurements of conductance of solutions in 
some organic acids. 


—_ 


Miscellaneous Publications 


14963 The Kinetics of the Thermal Decomposition of 
Branched-Chain Paraffin Hydrocarbons. I. Iso-butane, Iso. 
pentane, and Neo-pentane. II. The Isomeric Hexanes. M. G. 
Peard, F. J. Stubbs, Cycil Hinshelwood, and C. J. Danby. 
Proceedings of the Royal Society, ser. A, v. 214, Sept. 23, 1952. 
p. 330-343. 

Tables and graphs. 


14964 Pyrolysis of Ethylene Oxide—Dehydrogenation of 
Cetene. (French.) G. E. Limido, H. Springer, H. Levi, L, 
Valla, and G. Hugel. Third World Petroleum Congress. Pro. 
ceedings, sec. V, 1951, p. 40-48; disc., p. 48. (TN863 C76a3) 
Decomposition of ethylene oxide was studied as a function of 
partial pressure under dynamic conditions during very short 
contact periods in the 550-570°C. range. Results show that 2 
simultaneous reactions take place: isomerization of ethylene 
oxide into acetaldehyde and dehydrogenation into cetene 
Thermodynamic calculations confirm possibilities of these re- 
actions. Reaction mechanism is discussed. 16 ref. 


14965 Comparative Study of Behavior of Alcohols and 
Thiols in Heterogeneous Catalysis. ( French.) G. E. Limido 
and J. C. Jungers. Third World Petroleum Congress, Pro- 
ceedings, sec. V, 1951, p. 59-66; disc., p. 66. (TN863 C76a3 


14966 The Synthesis, Purification and Properties of Hy. 
drocarbons of Low Molecular Weight. Cecil E. Boord. Third 
World Petroleum Congress, Proceedings, sec. V1, 1951, p. 247- 
257; disc., p. 257-258. (TN863 C76a3) 
Summarizes work of API Research Project 45 since 1938. Data 
tabulated. 23 ref. 

Books 


14967 Advances in Protein Chemistry. Vol. VII. M. L 
Anson, Kenneth Bailey, and John T. Edsall, editors. 411 pages 
1952. Academic Press, New York. (QD431 A82ad) 

Includes a series of separately contributed papers: “The Ar- 
rangement of Amino Acids in Proteins”, F. Sanger; “The Strue- 
ture of Collagen Fibrils”, Richard S. Bear; “Muscle Contrae- 
tion and Fibrous Muscle Proteins”, Hans H. Weber and Hilde- 
gard Portzehl; “The Proteins of the Mammalian Epidermis”, 
K. M. Rudall; “Infrared Analysis of the Structure of Amino 
Acids, Polypeptides and Proteins”, G. B. B. M. Sutherland; and 
“Ultraviolet Absorption Spectra of Proteins and Amino Acids”, 
G. H. Beaven and E. R. Holiday. 


See also: 
14812 (chemistry of vegetable tannins ) 
15285 (chemistry of sympathomimetic drugs ) 


28. PLASTICS AND HIGH POLYMERS 


14968  Glass-Plastic Plane for Future? William J. Coughlin 
Aviation Week, v. 57, Sept. 29, 1952, p. 38, 42. 

Discusses need for new aircraft structural materials because high 
heat at high speeds weakens today’s metals. 


14969 The Stabilization of Vinyl Resins. H. Verity Smith 
British Plastics, v. 25, Sept. 1952, p. 304-306, 307. 

Includes such topics as: formation of polyenes, uses of iron 
salts, synergism, etc. 37 ref. 


14970* Down To Sea in Plasties. John B. Alfers. Bureau of 
Ships Journal, v. 1, Oct. 1952, p. 5-10. 

Describes and illustrates use of fiberglas reinforced plastics for 
small boats of the U. S. Navy. 


14971 High-Polymer Solutions. Part I. Osmotic-Pressure 
Measurements With Poly(vinyl Aleohol) Membranes. H. T. 
Hookway and R. Townsend. Journal of the Chemical Society. 
Aug. 1952, p. 3190-3195. 


Theoretical discussion and experimental data, Graphs and tables. 


14972 Synthetic Polymer Dispersions. Bernhard Cyriax. 
Chemistry & Industry, Sept. 13, 1952, p. 895-898. 
Brief review of the work done in Germany during the last 20 
years. Discusses applications of synthetic polymer dispersions 
in the plastics, paint, and lacquer fields. Tables. 

14973 Studies in Copolymerization: The Systems Methyl 


Methacrylate + p-Methoxystyrene and Stvrene + m-Vinvl 
Phenol. E. P. Bonsall, L. Valentine, and H. W. Melville. Trans- 
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actions of the Faraday Society, v. 48, Aug. 1952, p. 763-773. 
Discusses kinetics and mechanism of copolymerization reactions. 
Graphs. 22 ref 


14974 Long Range Forces Between Large Chain Mole- 
cules. C. A. Coulson and P. L. Davies. Transactions of the 
Faraday Society, v. 48, Sept. 1952, p. 777-789. 

Theoretical study and discussion on above. Tables and graphs. 
17 ref. 

14975* Laurates and Pelargonates of Lactic Esters as 
Plasticizers for Vinyl Resins. M. L. Fein, E. H. Harris, Jr., 
T. J. Dietz, and E. M. Filachione. India Rubber World, v. 126, 
Sept. 1952, p. 783-786. 

Reports the preliminary evaluation of the above plasticizers, and 
teckades a study of the esterification reaction between buty! 
lactate and lauric acid as a method of preparation of this type 
derivative. Tables. 20 ref. 


14976 Polymer Chemistry of the Linear Siloxanes. E. L. 
Warrick, M. J. Hunter, and A. J. Barry. Industrial and En- 
gineering Chemistry, v. 44, Sept. 1952, p. 2196-2202. 

Brief review of the commercially-exploited properties of the 
above. Includes such topics as effect of temperature on viscosity, 
modulus for 5 the sa csi fluids, and rubber and inter- and 
extra-chain forces. Graphs and tables. 40 ref. 


14977 Plastics. G. M. Kline and R. B. Seymour. Industrial 
and Engineering Chemistry, v. 44, Oct. 1952, p. 2339-2343. 
Construction-materials review for past 2 years. Treatment of 
above includes polymers, vinyl polymers and co-polymers, poly- 
esters, nylon resins, phenolic and furan resins, silicone poly- 
mers, styrene polymers and copolymers, laminates and sandwich 
materials, resistance to chemicals, and applications. 196 ref. 


14978 Some Mechanical Properties of a Commercial Poly- 
methyl Methacrylate. E. A. W. Hoff. Journal of Applied Chem- 
istry, v. 2, Aug. 1952, p. 441-448. 

Mechanical properties of thermoplastics are discussed in detail, 
taking a few tests on acrylic thermoplastic Perspex ( polymethyl] 
methacrylate) as examples. Some numerical values of proper- 
ties of Perspex in compression, tension, fatigue, and impact are 
also given, mostly in graphical form. 


14979 The Solvent Action of Organic Substances on Poly- 
acrylonitrile. E. E. Walker. Journal of Applied Chemistry, v. 2, 
Aug. 1952, p. 470-481. 

Describes the above with reference to theory, data, and results. 
Tables. 30 ref. 


14980 The Excluded Volume of Polymer Chains. J. J. 
Hermans, M. S. Klamkin, and Robert Ullman. Journal of Chem- 
ical Physics, v. 20, Sept. 1952, p. 1360-1368. 

Theoretical discussion in which space requirements of a real 
polymer chain are taken into account. A generalized Fokker- 
Planck equation is formulated, and distribution function, aver- 
age square distance, and average inverse distance between 2 
chain segments are calculated. 19 ref. 


14981 Sedimentation Behavior of Flexible Chain Mole- 
cules: Polyisobutylene. L. Mandlekern, W. R. Krigbaum, H. A. 
Scheraga, and P. J. Flory. Journal of Chemical Physics, v. 20, 
Sept. 1952, p. 


392-1397. 


Experimental data, results, and discussion. 20 ref. 


14982* Second Approximation Methods for Determining 
the Relaxation Time Spectrum of a Viscoelastic Material. 
John D. Ferry and Malcolm L. Williams. Journal of Colloid 
Science, v. 7, Aug. 1952, p. 347-353. 

Above are given for deriving the distribution function of re- 
laxation times of a viscoelastic material from experimental 
measurements of stress relaxation after sudden strain, stress re- 
axation after cessation of steady-state flow, real and imaginary 
parts of complex dynamic rigidity, and real part of complex 
dynamic viscosity. Numerical coefficients required for calcula- 
tions are tabulated, and methods are illustrated by application 
to experimental data on solutions of polyvinyl acetate. 16 ref. 


14983* Properties of Thermosetting Laminates Used in 
Postforming. William I. Beach. Machinery (American), v. 59, 
Sept. 1952, p. 180-182. 


Seventh in a series, this article describes formability, physical 


properties, shape-retaining stability, and testing of thermo- 
setting laminated plastics. 


14984* Adhesives. I. Natural Products. K. H. Harrison. 
Manufacturing Chemist and Manufacturing Perfumer, vy. 23, 
July 1952, p. 288-290; Sept. 1952, p. 365-370. 

Begins a short series which reviews the main classes of com- 
mercial adhesives, starting with natural products and later 
continuing with a survey of synthetics. 


° 

14985* Puget Sound Naval Shipyard Develops New 36- 
Foot Plastic Landing Craft. Howard E. Jackson. Marine En- 
gineering and Shipping Review, v. 57, Oct. 1952, p. 82-85. 
Describes new plastic boat which is capable of carrying 36 men 
fully equipped or 8 tons of supplies at a speed of 12 knots, 
now being produced in limited quantities for use by the fleet 
It is claimed to be unsinkable, long lived, impervious to cor- 
rosion, and requires no painting. 


14986 Vinyl Plastisols and Plastigels: What They Are, 
Where They’re Used. Philip O'Keefe. Materials & Methods, 
v. 36, Sept. 1952, p. 104-107. 


14987 Pressed and Sintered Nylon Powder Parts. Louis 
L. Stott and Laurence R. B. Hervey. Materials & Methods, 
v. 36, Oct. 1952, p. 108-111. 

Describes above in reference to better dimensional stability, 
less internal strains, improved bearing properties, and wider 
range of fillers to provide special properties. 


14988 What's New in Adhesives. Kenneth Rose. Materials 
& Methods, v. 36, Oct. 1952, p. 132-134. 


Reviews rubber base, polyamides, epoxide resins, di-isocy- 
anates, acrylic, and silicone adhesives. Photographs. 


14989* Fibrous Glass Reinforced Plastic for Press Form- 
ing. Modern Industrial Press, v. 14, Sept. 1952, p. 26, 28, 30, 32. 


Illustrated description of the forming of above material which 
is expected to find use as a substitute for metal for some uses, 
and to broaden market for products made in stamping plants. 


14990 Epoxies—No Wonder. Modern Plastics, vy. 30, Oct. 
1952, p. 89-94. 

Describes various uses of expoxies (ethoxylene resins). Some of 
their applications include: bonding at low temperature and 
pressure, protective surface coatings, and electronic potting. 


14991 Photo-Decorating Plastics. Modern Plastics, vy. 30. 
Oct. 1952, p. 108-109. 

Brief description of photographic process recently perfected 
by Trans-Gel Products, Inc., Queens Village, N. Y. The process, 
Permastat, can be used to reproduce maps, wiring diagrams, 
charts, or photographs on any plastic sheet material with ex- 
ception of polyethylene. Photographs showing the pilot-plant 
set-up for short runs are included. 


14991la High Vacuum Metallizing. A. H. Hartman. Modern 
Plastics, v. 30, Oct. 1952, p. 115-116, 118. 

Article on the above as applied to plastics. Describes produc- 
tion of a suitable undercoat upon which metal is deposited by 
dipping in lacquer and baking; production of film by metal 
evaporation in a high vacuum; and providing a protective coat- 
ing of baked lacquer over the metal film. Photographs. 


14992 Furfuryl Alcohol as a Resin Former. E. A. Reineck. 
Modern Plastics, v. 30, Oct. 1952, p, 127-128, 130, 132, 195-198. 
Describes industrial applications of furfuryl alcohol resin which 
are based on its ability to cure infusibility with acid catalysts, 
and its subsequent inertness in cured state to corrosive chem- 
icals. Tables and photographs. 


14993 Citrie Acid Ester Plasticizers. Francis J. Prescott and 
G. O. Gragwell. Modern Plastics, v. 30, Oct. 1952, p. 134, 136, 
138, 200-201. 

Discusses uses and properties of citric acid, its esters. and its 
phthalates in the plastics industry. Tables. 


14994° The Frictional Properties of Plasties. K. V. Shooter 
and D. Tabor. Proceedings of the Physical Society, v. 65, sec. 
B, Sept. 1, 1952, p. 661-671. 

Describes an investigation of frictional properties of a group of 
linear polymers (including nylon, perspex, and substituted 
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28. Plastics and High Polymers 


polyethylenes) over a range of loads from 0.04 to 10,000 g. 
Graphs and tables. 14 ref. 


14995* Technique and Design of Pin-Point Gating With 
Injection Moulds. III, IV, and V. W. M. Halliday. Plastics, 
v. 17, July 1952, p. 213-215; Aug. 1952, p. 246-247; Sept. 1952, 
p. 277-278. 

July installment covers such aspects as_ size and volumetric 
capacity of runner and gate channels, influence of gate shape, 
and flow action. Aug., discusses design requirements and sizes 
of pin-point gates. Sept., summarizes practical advantages for 
pin-point gated molds, and points out limitations to their use. 
Diagrams. 


"7 


14996* Boats of Glass Fibre Laminates. Plastics, v. 17, 
Sept. 1952, p. 253-254. 

Briefly describes manufacture of above boats, and method of 
repair. Future prospects of this material are reviewed. Photo- 
graphs. 

14997* Organic Tin Stabilizers for Vinyl Plasties. H. Ver- 
ity Smith. Plastics, v. 17, Sept. 1952, p. 264-266. 

Discusses reasons for degradation of chlorine-containing vinyl 
resins under influence of light and heat, and outlines properties 
of an “ideal” stabilizer. Presents advantages of Sn stabilizers. 
24 ref. 

14998* Silk Screen Printing on Plastics. Plastics, v. 17, 
1952, p. 267-268. 

Describes equipment and method of using the above. Photo- 
graphs. 

14999* Plastic Tools Increase Tool Accuracy and Cut Cost 
and Time. G. J. Walkey. Plastics Industry, v. 10, Sept. 1952, 
p. 14, 16. 


15000* Special Purpose Injection Machine Nozzles. A. R. 
Morse. Plastics Industry, v. 10, Sept. 1952, p. 18-21, 26-27. 

A review. Analyzes purpose and function of above. Diagrams 
and photographs. 

15001* Plastic Mold Finishing Improved by Wet Blasting. 
Eugene F. Anderson. Plastics Industry, v. 10, Sept. 1952, 
p. 24-26. 

Describes above process. Photographs. 


15002* Acrilan—New Plastic Fiber. Plastics Industry, v. 
10, Oct. 1952, p. 6-9. 

Brief article on the production and physical properties of above. 
Illustrated. 


15003* On the Present and Potential Efficiency of Struc- 
tural Plastics. J. E. Gordon. Journal of the Royal Aero- 
nautical Society, v. 56, Sept. 1952, p. 704-728. 

Includes a critical survey of existing plastic materials, reviews 
principles which govern their manufacture and mechanical 
properties, and attempts to decide upon what lines it is profit- 
able to try to develop new materials and what magnitude of 
improvement may be expected. 16 ref. 


Miscellaneous Publications 


15004 Stress and Strain at Onset of Crazing of Polymethy! 
Methacrylate at Various Temperatures. M. A. Sherman and 
B. M. Axilrod. National Advisory Committee for Aeronautics, 
Technical Note 2778, Sept. 1952, 21 pages. (TL570 Un3t) 
Discussion of the above in relation to the “critical-strain theory.” 
Experimental data obtained at 23, 50, and 70°C. Tables, 
graphs, and photographs. 
Books 


15005 Styrene: Its Polymers, Copolymers and Derivatives. 
Ray H. Boundy and Raymond F. Boyer. 1304 pages. 1952. 
Reinhold Publishing Co., New York. (QD341.S2 B66s) 

Includes a history of styrene monomer and polymer. Current 
methods of manufacture are described, followed by physical 
properties, methods of handling and analysis, and chemistry of 
styrene. The theory and practice of styrene polymerization is 
discussed, together with the uses of styrene monomer including 


—$—_ 


its tole in the synthetic rubber program. Concludes with a de- 
scription of the fabrication of polystyrene. 


15006 Laminated Plastics. G. S. Learmonth. 268 p; 
1951. Leonard Hill Ltd., London. (TP986 L47L) Pages, 


A survey of the materials, methods and products of the part of 
the plastics industry which deals with the formation and use of 
laminated sheets, tubes and fully molded articles. It is written 
for non-scientific personnel connected with the manufacture and 
distribution of laminates as well as all in the industries usin 
them, and to interested members of the general public 5 a ; 
pendixes. " 


See also: 
14647 (design of plastic parts ) 
14761 (non-ceramic cements ) 
14780 ( plastics-metal friction ) 
14837 (properties of dynel, dacron, orlon ) 
14875 (polymers in coated and processed papers—book ) 
14914 (spreading of liquids on polyethylene ) 
14942 (swelling and shrinking of sulfonated polystrenes) 
14949 (entropy of dilution of polymethacrylic acid ) 
14968 (prospects for glass-plastic planes ) | 
15234 ( camila ity of polyethylene ) 
15258 (plastic printing plates) 


29. RUBBERS AND OTHER ELASTOMERS 


15007* Rubber on Ships Takes Variety of Forms. Theo- 
wag ty erkenthin. Bureau of Ships Journal, v. 1, Oct. 1952 
Pp. 23-Z2/. i 
New developments in material solve special problems aboard 
modern fighting vessels. Illustrated. 


15008* The Effect of Frequency on the Behaviour of 
Rubber Under Cyclical Deformation. D. M. Davies. British 
Journal of Applied Physics, v. 3, Sept. 1952, p. 285-288 
Describes new testing machine which records autographic 
hysteresis loops, and has an unlimited low frequency range 
Experimental data and discussion. Graphs. 11 ref. 


15009 New Types of Synthetic Rubber. Industrial Chemist 
and Chemical Manufacturer, v. 28, Sept. 1952, p. 387-390 
Sompemtnnn of American and German polymers used during 
the war. Considers post-war research. Probable future develop- 
ments predicted. Tables. 


15010 Elastomers. Harry L. Fisher. Industrial and En- 
gineering Chemistry, v. 44, Oct. 1952, p. 2309-2317 

» sag coverage of above which includes: old and new svn- 
os rubbers, rubber derivatives; oil-plasticized polymers, 
polymerizations, latex, molecular weight and structure, physical 
_ chemical properties, testing and analysis, compounding 
and vulcanizing, aging, and adhesion. 183 ref 


15011 Hard Rubber. Henry Peters. Industrial and Engineer- 
ing Chemistry, v. 44, Oct. 1952. p. 2344-2345. + 

Annual construction materials review. Includes chemical and 
physical testing, and industrial products and uses. 48 ref 


15012* Direct Chlorination of Rubber Latex. N. H 
Sivaramakrishnan, G. S. Rama Iyer. and M. R. A. Rao. Journal 
ce & Industrial Research, v. 11B, Aug. 1952. p. 327- 


mg ee is described in which the latex is emulsified 
ny 2C » and Cl, is bubbled through at room temperature. 
= au catalyst and Turkey red oil is the stabilizer. Tables 
=-U ref. “a | 


15013* Chlorination of R 2 

i C ubber Latex-Carbon Tetrachlor- 
= Emulsions in Packed Columns. G. S. Rama Iver. N. H. 
ivaramakrishnan, and M. R. A. Rao. Journal of Scientific & 
Industrial Research, v. 11B, Aug. 1952. p. 333-335 

Briefly describes above process which ensures economy in Cl 
consumption and which can be made continuous. Tables 


ae Viscosity of Rubber Latex-Carbon Tetrachloride 
— sions. G. S. Rama Iyer and M. R. A. Rao. Journal of 
: sii & Industrial Research, v. 11B. Aug. 1952, p. 335-337 
Shows how the above influences ext ate of chlerinatiial 

‘ ent and rate of chlorination. 
Presents methods by which high initial viscosity con be daa 


ished. Tables. 
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15015* Fillers for Heat-Sensitive Latex. I. Study of the 
Possibility of Incorporating Fillers Into _ Heat-Sensitive 
Latex. (French.) Robert Belmas. Revue Générale du Caout- 
chouc, v. 29, Aug. 1952, p. 578-583. 

Experiments were concluded on latex sensitived by trypsin or 
zinc ammonium acetate with which different mineral or organic 
fillers were incorporated. Different factors which affect incorpo- 
ration of the fillers and processing of the mixes were studied. 


(To be continued. ) 


15016* Dielectric Study of Polar and Nonpolar Rubbers 
Loaded With Carbon Black. II. Dielectric Properties of the 
Different Samples. ( French.) Renée Dalbert. Revue Générale 
du Caoutchouc, v. 29, Aug. 1952, p. 588-592; Sept. 1952, 
p. 649-652. 

Results are charted and discussed for different rubbers, blacks, 
and concentrations. Theoretical considerations are dealt with. 
21 ref. 


15017 The Surface Coating and Impregnation of Fabric. 
(Continued.) C. A. Litzler. Rubber Age, v. 71, Aug. 1952, 
p. 631-638; Sept. 1952, p. 781-786. 

Discussion of processes and equipment in the above. Diagrams 
and photographs. 


15018 A Water Bomb for Studying the Oxidation of 
Elastomers. H. H. Gillman and William M. Haines, Jr. Rubber 
Age, v. 71, Sept. 1952, p. 767-771. 

Presents a combined method for scientific research on oxida- 
tion of elastomers and an accelerated aging test. Proposed 
method extends present frontiers on subject of oxidation and 
also permits new measurements not heretofore available. This 
technique is a modification of complete solution oxidation, re- 
sulting in chain cleavage to relatively simple hydrocarbons, 
employed in classical researches on the rubber molecule. Tables, 
graphs, and diagrams. 12 ref. 


15019 Fiber-Free Rubber for Reclaim. Thos. B. Dorris. 
Rubber Age, v. 71, Sept. 1952, p. 773-780, 821. 

Presents method for reclaiming rubber with advantages men- 
tioned. Photographs illustrate stages and machinery. Diagrams 
and tables. 


15020 Rubber Water Stops in Articulated Concrete Struc- 
tures. Earl A. Allen. Rubber Developments, v. 5, Autumn 
1952, p. 74-79. 
Discusses rubber water stops designed and used by the United 
States Bureau of Reclamation in small diversion dams, power 
and pumping plants, and canal structures such as monolithic 
concrete siphons, flumes, drops and turnouts. Diagrams of cross- 
sectional details of various types of rubber water stops now 
in use. 

Miscellaneous Publications 
15021 Oil Carbon Black in Rubber Compounding. R. W. 
Leslie and W. B. Reynolds. Third World Petroleum Congress, 
Proceedings, sec. V, 1951, p. 150-1575 dise., p. 158. (TN863 
C76a3 ) 
Surveys the above. Phillips carbon-black process is shown sche- 
matically. Effects on properties of different rubbers were de- 
termined. Data are tabulated. 


Books 


15022 Elements des Science et de Technologie du Caout- 
choue (Elements of Science and Technology of Rubber). 
Jean LeBras, editor. 336 pages. 1951. Société d’ Editions Tech- 
niques Coloniales, Paris. (TS1890 In7e) 


See also: 
14647 (design of rubber parts ) 
14779 (load dependence of rubber friction ) 
14875 (coated and processed papers—book ) 
14976 (polymer chemistry of linear siloxanes ) 
15258 (rubber printing plates ) 


30. PAINTS, VARNISHES, LACQUERS, 
AND ENAMELS 
15023 Atomic Warfare and Paint. H. L. Aldrich. American 


Paint Journal, v. 36, Aug. 11, 1952, p. 74, 76, 78, 80, 82, 84, 86; 
Aug. 18, 1952, p. 64, 66, 68-69; Aug. 25, 1952, p. 54-59, 62; 


Sept. 1, 1952, p. 70, 72, 74, 76, 78, 80, 82; Sept. 15, 1952, 
p. 76, 78, 80, 82; Oct. 6, 1952, p. 67-68, 70-71, 74, 76, 78. 
The first article describes that part of the bomb’s incendiary 
effectiveness which results from direct thermal radiation. In the 
2nd article, data is given on the effectiveness of infrared reflect- 
ing gray and white paint in reducing the absorption of radiant 
heat. The 3rd article describes conditions needed for formation 
of a fire storm, and its effect on paint. The 4th article outlines 
the potential role of fire-retardant paint in preventing, delaying, 
or mitigating the intensity of fire storms. 


15024 Latex Paint—The Formulation and Manufacture. 
(Continued. ) Edward C. Scholl. American Paint Journal, v. 36, 
Sept. 8, 1952, p. 60, 62, 66-67, 70, 72, 74; v. 37, Sept. 29, 1952, 
p. 66, 68, 70, 72-73, 76. 

Part II deals with pigments, Al-foaming, sequestering, and 
dispersing agents. Part III is concerned with manufacturing 
techniques. 


15025 Adhesion of Lacquers to Nonferrous Metals. L. 
Reed Brantley, Arthur Woodward, and Gordon Carpenter. 
Industrial and Engineering Chemistry, v. 44, Oct. 1952, p. 
2386-2389. 

Describes the Adherometer which is used to study the nature 
of adhesion of organic coatings to nonferrous metals. Factors 
responsible for adhesion of nitrocellulose and ethylcellulose 
lacquers to Al were investigated. Optimum dibutyl phthalate 
plasticizer content for adhesion is reported. ‘Tables, diagrams, 
and graphs. 21 ref. 


15026 Anticorrosive Primers; Pigments and Vehicles Ap- 
plicable to Magnesium. Allen L. Alexander, Harold J. E. Se- 
grave, Rodger Freriks, and J. E. Cowling. Industrial and En- 
gineering Chemistry, v. 44, Oct. 1952, p. 2409-2414. 

Reports investigation to develop more effective inhibitive or- 
ganic coatings for Mg. Tables. 11 ref. 


15027 Epoxide Resin Coatings Have Excellent Chemical 
Resistance, Adhesion, Abrasion Resistance. T. R. Hopper. 
Materials & Methods, v. 36, Sept. 1952, p. 90-93. 

Describes above properties of these coatings, and fields of 
applications including equipment, containers, and pipes. Pho- 
tographs. 


15028 Marine Paints: A Review of Recent Trends in Ship 
Coatings. Paint Manufacture, vy. 22, Sept. 1952, p. 330-335. 
Surveys various factors of fouling and corrosion together with 
development of marine coatings with specific qualities required 
for varying conditions found on ships. Surface preparation be- 
fore paint application is aaanel, and results a a series of 
efficiency tests are described, while future trends in marine paint 
field are discussed. 


15029 Automatic Paint Brush Tests. Paint Manufacture, 
v. 22, Sept. 1952, p. 344-345. 

Briefly describes work done at Battelle Mernorial Institute to 
improve nylon paint brushes. Includes an automatic machine 
constructed for measuring amounts of paint picked up and de- 
posited by brushes and quality of paint films laid down. 
Diagrams. 


15030 The Significance of Tests on Collapsible Tube 
Finishes. D. F. Menard. Paint, Oil, and Chemical Review, 
v. 115, Sept. 25, 1952, p. 20-21. 


15031* A Pigment Particle Surface. E. |. Dunn. Paint and 
Varnish Production, v. 42, Sept. 1952, p. 19-24. 

Presents a collection of data on the above including micro- 
scopy, x-ray, chemical reactivity, electron microscopy, and 
diftraction. Settling and extraction tests. Graphs and micro- 
graphs. 

15032* Solventless Wax-Resin Impregnants. Sam. Ruggeri. 
Paint and Varnish Production, v: 42, Sept. 1952, p. 25-28. 
Describes use of above in protecting electrical and electronic 
equipment from moisture and fungus growth. Photographs. 


15033 Surface Treatment and Finishing of Light Metals. 
Part 7. S. Wernick and R. Pinner. Sheet Metal Industries, 
v. 29, Sept. 1952, p. 843-854. 


Series is continued from Oct. 1951 issue. This installment deals 
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30. Paints, Varnishes, Lacquers, and Enamels 


with coloring, photographic processes, and sealing. Tables and 
graphs. (To be continued. ) 


15034* A Method for Determining Pressure and Con- 
sistency of Aerosol Coatings. R. W. Morrow and F. S. 
Palmer. Soap and Sanitary Chemicals, v. 28, Sept. 1952, p. 
139-140, 169. 

Apparatus and operation are described. Diagrams. 


15435* Particle Size of Clay, Its Determination and 
Effects. F. E. Masterman. Tappi, v. 35, Sept. 1952, p. 420-425. 
Discusses properties of clay fractions in relationship to coating 
of paper. Method used for separating fractions is described. 
Tables. 10 ref. 


See also: 
14382 (organic coatings for Mg) 
14392 (use of lacquers in relation to Ni-Cr plating alterna- 
tives ) 
14702 (refrigerator finishes for improved runoff ) 
14875 (coated and processed papers—book ) 
14972 (synthetic polymer dispersions ) 
15257 (metal decorating ) 


31. AGRICULTURAL RESEARCH 


15036* Nitrogen Fractions of the Component Parts of the 
Corn Kernel as Affected by Selection and Soil Nitrogen. 
E. O. Schneider, E. B. Earley, and E. E. DeTurk. Agronomy 
Journal, v. 44, Apr. 1952, p. 161-169. 

Results of investigation to determine the effect of selection of 
N fertilization of the soil on the weight of the component parts 
of the corn kernel, the per cent of total N in the kernel and 
its parts, and in the various solubility fractions of the whole 
kernel and its parts. Tables. 


15037* Differential Responses of Barley Varieties to 
2,4-Dichlorophenoxyacetic Acid (2,4-D). Lyle A. Derscheid, 
L. M. Stahler, and D. E. Kratochvil. Agronomy Journal, v. 44, 
Apr. 1952, p. 182-188. 


Photographs, tables, and graphs. 25 ref. 


15038* The Substitution of Chemicals for Tillage in Pas- 
ture Renovation. M. A. Sprague. Agronomy Journal, v. 44, 
Aug. 1952, p. 405-409. 

Reports study involving use of chemical herbicides to prepare 
sods for renovation, and emphasizes value of chemicals for 
reducing tillage requirements in seedbed preparation and lessen- 
ing competition to encourage seedling establishment. 


15039* Borax Applications to Canning and Sugar Beets 
for the Control of Weeds, J. C. Kaudy, K. C. Berger, and 
E. Truog. Agronomy Journal, v. 44, Aug. 1952, p. 409-411. 


Presents results of experiments on above. Tables. 


15040* Nitrogen Uptake by Wheat in Relation to Nitro- 
gen Content of Soil. KR. W. Carpenter, H. J. Haas, and E. F. 
Miles. Agronomy Journal, v. 44, Aug. 1952, p. 420-423. 


15041* A Method for Estimating Heritability. John N. 
Warner. Agronomy Journal, v. 44, Aug. 1952, p. 427-430. 
Describes the method for above. Table and equations. 14 ref. 


15042* A New Electric Automatic Irrigation System. 
George J. Bouyoucos. Agronomy Journal, vy. 44, Aug. 1952, 
p. 448-451. 

Describes above apparatus in reference to application to green- 
houses, installation and operation, performance, and a timing 
irrigation system. Photographs and diagrams. 


15043* Effect of Nitrogen Fertilization on The Chemical 
Composition of Bromegrass. Virginia Carey. Agronomy 
Journal, v. 44, Sept. 1952, p. 467-469. 

Experimental data and results on the effect of ammonium nitrate 
fertilization on riboflavin content. 


15044* Absorption of 2,4-D by Corn and Pea Seeds. J. R. 
Hansen and K. P. Buchholtz. Agronomy Journal, v. 44, Sept. 
1952, p. 493-496. 

Experimental results which show effect of pH on 2,4-D absorp- 


tion by corn and pea seeds and widely differing abilities be- 
tween seeds of these 2 species to absorb 2,4-D from an aqueous 


solution. Tables. 


15045* The Effectiveness of Various Sources of Nitrogen 
in the Production of Flue-Cured Tobacco. Samuel L. Tisdale. 
Agronomy Journal, v. 44, Sept. 1952, p. 496-499. 

Briefly reviews existing literature on above and presents re- 
sults of experiments recently conducted in North Carolina. 


15046 Effects of Hydrogenation Upon the Microbiological 
Activities of N'’-Methylpteroylglutamic Acid, Aminopterin 
and A-Methopterin. Glynn P. Wheeler, Margaret A. Newton, 
Jeanenne S. Morrow, and Joyce E. Hill. Journal of the American 
Chemical Society, v. 74, Sept. 20, 1952, p. 4725-4726. 
Includes study of above materials as growth factors. 


15047* Application of the Ultrathin Freezing-Sectioning 
Technique to the Study of Cell Structures With the Electron 
Microscope. ( English.) H. Fernandez-Moran. Arkiv fir Fysik, 
v. 4, no. 5, 1952, p. 471-483. ; 
Method described for preparing ultrathin serial frozen sections 
of fresh or fixed, unembedded tissues. Factors involved in freez- 
ing and sectioning of tissues are discussed briefly. Examples are 
presented of application of electron diffraction techniques to 
the study of isolated components in frozen sections. 26 ref, 


15048* Report on Exchangeable Hydrogen in Soils. W. M. 
Shaw. Journal of the Association of Official Agricultural 
Chemists, v. 35, Aug. 15, 1952, p. 597-621. 

Points out interrelationship between ealcium sorption, exchange- 
able hydrogen, and pH values of certain ih and _ subsoils. 
Tables and graphs. 30 ref. 


15049* A Procedure for the Biological Assay of Insecti- 
cides by Oral Administration to Flies. John P. Frawley, Ed- 
win P. Laug, and O. Garth Fitzhugh. Journal of the Association 
of Official Agricultural Chemists, v. 35, Aug. 15, 1952, p. 
741-745. 

Above technique is described, in which meticulous purification 
of sample extracts frequently necessary for other bioassay pro- 
cedures is obviated. ; 


15050* Germination and Chemical Control of the Giant 
Foxtail Grass. Lawrence J. King. Contributions From Boyce 
Thompson Institute, v. 16, July-Sept. 1952, p. 469-487. 
Discusses experimental work done on above. Photographs and 
tables. 51 ref. 


15051 Trace Minerals Mean Better Health. Frank A. Gil- 
bert. Battelle Technical Review, v. 1, Sept. 1952, p. 96-97. 
Briefly presents effects of deficiency of above on animals, and 
areas of such deficiencies in this country. 


15052 Seed Treatment With Peroxygen Chemicals. Canad- 
ian Chemical Processing, v. 36, Sept. 1952, p. 84, 86-87, 98. 
Presents potentialities of peroxygens for removal of seed coat, 
disinfection of seed coat, or improvement of germination of 
seeds. 14 ref. 


15053 Inheritance of Resistance to Ustilago Unda in 
Barley. William P. Skoropad and L. P. V. Johnson. Canadian 
Journal of Botany, v. 30, Sept. 1952, p. 525-536. 
Experimental study of the inheritance of resistance to loose 
smut races Tr and Ts (a new race) in several barley crosses 
and backcrosses in which the varieties Jet and Titan were the 
resistant parents. Tables. 15 ref. 

15054 Isotopic Tracers Not the Only Answer to Agricul- 
tural Research. Chemical and Engineering News, v. 30, Sept. 
22, 1952, p. 3945-3948. 

Report on the Fourth Annual Oak Ridge Summer Symposium 
on the role of atomic energy in agricultural research. 


15055 Familiar Story, New Cast. Chemical Week. v. 71, 
Sept. 20, 1952, p. 69-70. 

Brief report of stimulation of plant growth with antibiotics. 
15056* X-Rays Spur Infestation Control. R. K. Johnson. 
Food Engineering, v. 24, Sept. 1952, p. 75-77, 168. 
Describes method of determining internal infestation of grain 
by x-ray. Photographs. 
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15057* Role of lonic Diffusion in the Extraction of Soil 
Solutions. C. Dakshinamurti. Proceedings of the Indian Acad- 
emy of Sciences, v. 35, sec. A, June 1952, p. 314-322. 

A study of influence of diffusion on the flow of electrolytes 
through narrow tubes. Results obtained are discussed in rela- 
tion to extraction of soil solution. Experimental set-up is de- 
scribed and illustrated. Graphs. 


15058* Soil Conditions and Root Diseases. LV. The Effect 
of Micro-Elements on the Occurrence of Bacteria, Actino- 
mycetes and Fungi in Soils. C. B. Sulochana. Proceedings of 
the Indian Academy of Sciences, v. 36, sec. B, July 1952, 
p. 19-33. 

Quantitative estimation of bacteria, actinomycetes, and fungi 
in microelement amended soils and their possible relationship 
with saprophytic activity of Fusaria. Experimental data and 
results. Tables. 24 ref. 


15059* Metabolism of Micronutrient Elements in Higher 
Plants. Il. Effect of Copper Deficiency on the Isocitric En- 
zyme in Tomato Leaves. Alvin Nason. Journal of Biological 
Chemistry, v. 198, Oct. 1952, p. 643-653. 

Experimental data on above which illustrates that cell-free ex- 
tracts of Cu-deficient tomato leaves show an approximately 
15-fold increase in isocitric dehydrogenase activity as compared 
to normal leaves or those deficient in other metals. Tables and 
graphs. 15 ref. 


15060* The Electrochemical Properties of Humic Acid. 
B. Catterjee and S. Bose. Journal of Colloid Science, v. 7, Aug. 
1952, p. 414-427. 

Discusses the above with reference to acid character, action 
with neutral salts, nature of electrometric titration curves, ex- 
traction, potentiometric and conductivity measurements, chem- 
ical analysis, and equivalent weight of humic acid. Tables and 
graphs. 27 ref. 


15061* Effect of Sub-Lethal Doses of Toxicants on Sus- 
ceptibility of Insects to Insecticides. Raimon L. Beard. Journal 
of Economic Entomology, v. 45, Aug. 1952, p. 561-567. 
Discusses susceptibility of insects which have survived one in- 
secticidal treatment. 17 ref. 


15062* Effects of Sun, Wind, and Rain on DDT Dust 
Residues on Forage Crops. Lemac Hopkins, George G. 
Gyrisco, and L. B. Norton. Journal of Economic Entomology, 
v. 45, Aug. 1952, p. 629-633. 

Study of the above under conditions which largely eliminates 
growth factor. 20 ref. 


15063* Systematic Poisons on Vegetable Crops. Alfred C. 
Dowdy and J. P. Sleesman. Journal of Economic Entomology, 
v. 45, Aug. 1952, p. 640-643. 

Experimental study on the effectiveness of Schradan (an emul- 
sion concentrate containing 45% active ingredient) and Systox 
(an emulsion concentrate containing 32.1% active ingredient ) 
in control of certain species of mites, aphids, and leafhoppers 
on vegetable crops. Tables. 


15064* Tree Trunk Application as a Possible Method of 
Using Systemic Insecticides on Citrus. L. R. Jeppson, M. J. 
Jesser, and J. O. Complin. Journal of Economic Entomology, 
v. 45, Aug. 1952, p. 669-671. 

Experimental studies of the above in which Schradan, and 
Systox, are applied to citrus trees in the following 3 ways: 
saturated cotton or flannel band wrapped around trunk, painting 
insecticide on trunk, or spraying concentrated formula on trunk 
and bases on primary limbs. 10 ref. 


15065* House Fly Response to Volatilized Chlorinated 
Hydrocarbon Insecticides. Robert J. Dicke, Glenn D. Moore, 
and William L. Hilsenhoff. Journal of Economic Entomology, 
v. 45, Aug. 1952, p. 722-725. 

Describes a series of chlorinated hydrocarbon insecticides tested 
in an olfactometer as a means of determining the effect of 
volatilized residual insecticides on common housefly. 


15066* Effect of Naphthyl Acetic Acid on Cherry Fruiting. 
H. M. Armitage. Journal of Economic Entomology, v. 45, Aug. 
1952, p. 738. 


15067* Basal Spray or Stump Spray? John C. Barber. 
Journal of Forestry, v. 50, Sept. 1952, p. 690-691. 

Summary of 2 theses on hardwood control with 2,4-D and 
2,4 5-T. 

15068* A Rapid Copper Acetate Methed for the Deter- 
mination of the Base-Exchange Capacity of Soils. A. H. 
Cornfield. Journal of the Science of Food and Agriculture, v. 3, 
Sept. 1952, p. 388-390. 


15069 Science and an Expanding Agriculture. William 
Slater. Nature, v. 170, Sept. 13, 1952, p. 432-436. 

Discusses increasing expansion of agricultural needs of a coun- 
try together with that country’s over-all growth and develop- 
ment. 


15070 Society for Applied Bacteriology. Nature, vy. 170, 
Sept. 13, 1952, p. 444-445, 

Brief resumé of the symposium and papers of the summer con- 
ference of the above society held in Cambridge, July 22-24, 
1952. 

15071 Effects of Preliminary Treatment on the Subse- 
quent Variation in the Resistance of Lemna Minor to the 
Phytotoxie Action of 2:4 Dichlorophenoxyacetic Acid. R. C. 
Robertson-Cuninghame and G. E. Blackman. Nature, v. 170, 
Sept. 13, 1952, p. 459. 

Brief account of above investigation. 


15072 Infra-Red Dichroism of Tobacco Mosaic Virus 
Nucleoprotein. R. D. B. Fraser. Nature, v. 170, Sept. 20, 
1952, p. 491. 


15072a* Studies on Fungicidal Action Using Radioactive 
Tracers. Lawrence P. Miller and S. E. A. McCallan. Trans- 
actions of the New York Academy of Sciences, vy. 14, June 
1952, p. 329-331. 

Report of work using chemical methods and radioactive tracers 
in studies on some of the interactions between S, ferric di- 
methyldithiocarbamate, disodium ethylene bisdithiocarbamate, 
and 2-heptadecyl-2-imidazoline and fungus spores. Amounts of 
toxicant required per fungus spore to prevent germination was 
determined for sulfur and for the leaideasiian, 


15073* Wheat Germination as Affected by Soaking the 
Grain in Zine Sulphate, Boric Acid and Ferric Alum. ( Eng- 
lish.) Miguel Raggio and Nora Moro de Raggio. Phyton, v. 2, 
July 1952, p. 47-49. 

Effects of different concentrations of above chemicals were 
determined. 


15074* The Production and Role of Antibiotics in Soil. 
IV. Actidione and Clavacin. David Gottlieb and Mary M. 
Martin. Phytopathology, v. 42, Sept. 1952, p. 493-496. 
Discusses experimental research and results on the above. 
Actidone, a neutral compound acts as an antifungal agent: 
clavacin, an acidic material inhibits both bacteria and fungi. 
Experimental results on this problem may be of practical value 
to the plant pathologist in reduction of plant disease. Tables. 
13 ref. 


15075 Effects of Certain Environmental Conditions on 
the Production of Greenhouse Tomatoes. M. C. Strong. 
Quarterly Bulletin (Michigan State College), v. 35, Aug. 1952, 
p. 3-9. 

Report of study undertaken in 1948 to determine whether 
temperature and humidity in the greenhouse at time of pol- 
lination, or application of fruit-setting growth-regulators bore 
any relationship to percentage of flowers which produced fruit 
and to weight of fruit harvested. Graphs. 


15076 An Antifungal Principle in the Cell of Achromo- 
bacter lophagum. Gueh-Djen Hsiung and E. H. Lucas. Quar- 
terly Bulletin (Michigan State College), v. 35, Aug. 1952, p. 
95-101. 

Preliminary report of the above in which the organism, antibiotic 
activity, toxicity, separation of the antibiotic principle, and 
method of testing are described. Photographs. 11 ref. 


15077 Abnormal Growth and Fructification of the Culti- 
vated Mushroom. B. B. Stoller. Science, v. 116, Sept. 26, 1952, 
p. 320-322. 

Deals with experiments set up to show that an elongation of 
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the stem and retardation of cap may occur even in complete 
absence of carbon dioxide. Describes apparatus. Hypothesis 
presented for results. 


15078 A New Plant Growth Regulator—a-Cyano-f-(2,4- 
Dichlorophenyl) Acrylic Acid. W. B. Ligett, Calvin N. Wolf, 
R. E. Hay, and D. P. Uhl. Science, v. 116, Oct. 10, 1952, p. 
393-394. 

Includes preliminary toxicological data on animals, as well as 
results of plant studies on tomato and marigold. 


15079* Uptake by Plants of Labelled Phosphate From 
Neutron-Irradiated Calcium Phosphates. I. Uptake by Seed- 
lings From Solution Cultures. Il. Uptake by Seedlings from 
Soil-Sand Cultures. J. G. A. Fiskell, W. A. Delong, and W. F. 
Oliver. Scientific Agriculture, v. 32, Sept. 1952, p. 474-483. 
15 references. , 


15080* Insects v. Insecticides. Robert L. Metcalf. Scien- 
tific American, v. 187, Oct. 1952, p. 21-25. 

Discusses insect resistance to once-powerful pesticides. Includes 
experiments to determine cause. 


15081 Food Production by Fungi. Radcliffe F. Robinson. 
Scientific Monthly, v. 75, Sept. 1952, p. 149-154. 

Presents study to increase food production by raising fungi on 
inedible or waste products. Tables. 27 ref. 


15082* Standard Fertilization and Liming as Factors in 
Maintaining Soil Productivity. Alfred Aslander. Soil Science, 
v. 74, Sept. 1952, p. 181-195. 

Presents a method of computing amounts of plant nutrients that 
should be added to a given soil to produce maximal crop yields 
insofar as a lack of plant nutrients is the limiting factor of 
production. 28 ref. 


15083* Use of Mean Soil Moisture Tension to Evaluate the 
Effect of Soil Moisture on Crop Yields. Sterling A. Taylor. 
Soil Science, v. 74, Sept. 1952, p. 217-226. 
New technique for measuring integrated soil moisture tension 
was applied to crops grown in a rotation under different mois- 
ture conditions. Results of 1 year’s experimentation is reported. 
Depth of rooting of crop is determined, moisture tension inte- 
= for depth is used as a criterion for irrigation, and original 
ata are shown to indicate adequacy of irrigation application. 
Tables and graphs. 


15084* Effect of Certain Cations and Anions on Phos- 
phorus Availability. G. C. Lewis, J. V. Jordan, and R. L. 
Juve. Soil Science, v. 74, Sept. 1952, p. 227-232. 

Study to investigate influence of carbonates, sulfates, and chlor- 
ides of Ca, Mg, and Na on availability of fertilizer P.Os. 
Tables and graphs. 17 ref. 


15085* Role of Solvated Silica in Promoting Migrations 
of Fluorine, Phosphorus, and Calcium in 10-Year Rainwater 
Drainage From Slagged and Wollastonited Soils. W. H. 
Maclntire and A. J. Sterges. Soil Science, v. 74, Sept. 1952, 
p. 233-247. 

Graphs and tables. 22 ref. 


15086* Improved Rotary Sieve for Measuring State and 
Stability of Dry Soil Structure. W. S. Chepil. Soil Science 
Society of America, Proceedings, v. 16, Apr. 1952, p. 113-117. 
Above is described and its qualitative performance presented. 
Tables, diagrams, and photograph. 


15087* Ion Activities in Sodium-Clay Suspension. Robert 
S. Whitney and Michael Peech. Soil Science Society of America, 
Proceedings, v. 16, Apr. 1952, p. 117-122. 

A study, by means of the Donnan equilibrium, was made of 
dissociation and hydrolysis of sodium-clay as a function of 
dgree of Na’ saturation of clay and concentration of NaCl in 
clay suspension. Tables and graphs. 12 ref. 


15088* The Effect of Sulfur Oxidation on the Avyail- 
ability of Manganese. Joseph P. Vavra and Lloyd R. Frederick. 
— onrry Society of America, Proceedings, v. 16, Apr. 1952, 
p. -144. 


Results of an investigation to determine effect of bacterial oxi- 


dation of S upon release of soluble Mn from Mn dioxide jn 
the soil are given. Includes experimental methods and results, 
Tables. 10 ref. 


15089* The Measurement of Oxygen Diffusion in the 
Soil With a Platinum Microelectrode. E. R. Lemon and A. FE. 
Erickson. Soil Science Society of America, Proceedings, v. 16, 
Apr. 1952, p. 160-163. 

Purposes of experiments were to test the Pt microelectrode 
as a method of measuring O, diffusion rates in liquid phase of 
the soil; to compare diffusion rates in gaseous and liquid 
phases; to determine critical levels of O. diffusion rate for 
growth of tomatoes under controlled conditions; and to gain a 
better understanding of O, diffusion in soil. Graphs. 10 ref. 


15090* Evaluation of Certain Factors Involved in Increas. 
ing Manganese Availability With Sulfur. C. L. Garey and 
S. A. Barber. Soil Science Society of America, Proceedings, 
v. 16, Apr. 1952, p. 173-175. 

Evaluation of effect of factors of sulfate ions, hydrogen ions, 
and oxidation resulting from addition of S to soil. Determines 
their relative importance in increasing supply of available man- 
ganese. Graphs and tables. 11 ref. 


15091* Factors Affecting the Interlayer Expansion of 
Vermiculite and Montmorillonite With Organic Substances, 
Isaac Barshad. Soil Science Society of America, Proceedings, 
v. 16, Apr. 1952, p. 176-182. 

Evaluation of above was done by x-raying various dehydrated 
forms of montmorillonite and vermiculite while immersed in 
liquids of varying dipole moments and dielectric constants, 
Results showed that expansion was determined by size, charge, 
and total amount of interlayer cations and by magnitude of 
dipole moment and dielectric constant of immersion liquid. 
Tables. 14 ref. 


15092* The Effect of Calcium on the Growth of Soybeans 
Supplied With Ammonium Nitrogen. J. J. Siegel, H. W. 
Hough, and L. M. Turk. Soil Science Society of America, Pro- 
ceedings, v. 16, Apr. 1952, p. 185-188. 

Presents method of examination and results of above experi- 
ments. Tables. 11 ref. 


15093* Mulch Tillage: Some Effects on Plant and Soil 
Properties. J. E. Moody, J. H. Lillard, and T. W. Edminster. 
Soil Science Society of America, Proceedings, v. 16, Apr. 1952, 
p. 190-194. 

Effects of a “double-cut plow” method of mulch tillage on 
fertility, as measured by soil nitrate-N, soluble nutrients in 
leaf, grain yields, and nutrient content of the corn plant, and 
on physical properties of soil were investigated at Blacksburg, 
Va. 11 ref. 


15094* Effect of Fumigation on Soil Aggregation. J. P. 
Martin and D. G. Aldrich. Soil Science Society of America, 
Proceedings, v. 16, Apr. 1952, p. 201-203. 

A study was made of effects of several soil fumigants in mod- 
erate and high dosages and of steam sterilization on aggrega- 
tion of 50 u particles of 5 soils and indicates that aggregation is 
influenced more by products of microbial activity during de- 
composition of organic waste material than by numbers of 
microorganisms. Tables. 


15095* The Influence of Soil Moisture Tension on Vapor 
Movement of Soil Water. Harold E. Jones and Helmut Kohnke. 
Soil Science Society of America, Proceedings, v. 16, July 1952, 
p. 245-248. 


15096* The Influence of Applied Boron, Magnesium, and 
Potassium on the Growth and Chemical Composition of 
Red Clover Grown Under Greenhouse Conditions. T. C. 
Tucker and F. W. Smith. Soil Science Society of America, Pro- 
ceedings, v. 16, July 1952, p. 252-255. 


15097* Effect of Sodium Ion on Synthetic Water-Stable 
Aggregates. Andrew P. Mazurak. Soil Science Society of Amer- 
ica, Proceedings, v. 16, July 1952, p. 256-258. 

A detailed investigation on Hesperia sandy loam was made on 
the aggregation of colloidal clay with different quantities of Na. 
The associated cation was H. Table and graphs. 12 ref. 
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15098* The Effect of the Calcium-Magnesium Ratio on 
the Solubility and Availability of Plant Nutrients. J. Sanik, 
Jr., A. T. Perkins, and W. G. Schrenk. Soil Science Society of 
‘America, Proceedings, v. 16, July 1952, p. 263-267. 

Plant nutrients studied were: B, Mn, Zn, Cu, K, and P. Avail- 
ability tests were made on wheat and sorghum. Graphs and 
tables. 15 ref. 


15099* Effect of Different Sources and Rates of Applica- 
tion of Fertilizer Materials on the pH and N, P, K, and 
Mg Content of the Soil to Which They Were Applied. M. T. 
Vittum, D. J. Lathwell, and G. Stanford. Soil Science Society 
of America, Proceedings, v. 16, July 1952, p. 273-276. 

Compares effects on yields of beets, cabbages, peas, sweet corn, 
and tomatoes. Treatments applied 5 consecutive years. Tables. 


15100* Boron Retention by Clay and Humus Systems 
Saturated With Various Cations. W. L. Parks and J. L. White. 
Soil Science Society of America, Proceedings, v. 16, July 1952, 
p. 298-300. 

23 references. 


15101* A Key for Evaluating Soil Permeability by Means 
of Certain Field Clues. Alfred M. O'Neal. Soil Science Society 
of America, Proceedings, v. 16, July 1952, p. 312-315. 
Based on studies at 182 sites in 23 states. Table. 


15102* The “Lactate Solubility” of Native and Mineral- 
Fertilizer Phosphoric Acid in Carbonate-Containing Soils. 
F. Scheffer, E. Welte, and C. Heinmann. Zeitschrift fiir Pflan- 
zenerndhrung; Diingung; Bodenkunde, vy. 58, no. 1, 1952, 
p. 40-59. 

Discusses factors which affect above. Results are tabulated and 
graphed. 10 ref. 


Miscellaneous Publications 


15103. The Use of Petroleum Oils as Herbicides in Great 
Britain. G. W. Ivens, E. K. Woodford, and G. E. Blackman. 
Third World Petroleum Congress, Proceedings, sec. V, 1951, 
p. 192-197; disc., p. 197. (TN863. C76a3) 


15104 Toxicity of Herbicidal Oils. A. S. Crafts, H. B. Cur- 
rier, and O. A. Leonard. Third World Petroleum Congress, 
Proceedings, sec. V, 1951, p. 198-203; disc., p. 203. (TN863 
C76a3 ) 

Toxicity of the various types of hydrocarbons produced from 
petroleum is discussed, indicating relative merits as weed killers. 


15105 The Use of Petroleum Oil Fractions as Insecticides 
for Citrus in California. L. A. Riehl. Third World Petroleum 
Congress, Proceedings, sec. V, 1951, p. 204-217; disc., p. 217. 
(TN863 C76a3) 
66 references. 

Books 


15106 The Diagnosis of Mineral Deficiencies in Plants by 
Visual Symptoms. Ed. 2. T. Wallace. 107 pages. 1951. H. M. 
Stationery Office, London. (SB742 W15dZ) 

Provides a comprehensive series of colored plates (312) show- 
ing the ieteonal symptoms displayed by plants suffering from 
various deficiencies in mineral nutrition. The text describes 
their significance and appropriate treatment. 


15107 Insects. The Yearbook of Agriculture. 1952. 780 
pages. U. S. Dept. of Agriculture, Washington. ($21 Un3y) 
Continues the current yearbook series, annual issues each being 
devoted to different important subjects so that together they 
will comprise an authoritative agricultural library. The 1952 
edition contains numerous articles covering the manifold 
aspects of present-day entomology, including: general interest 
information, control measures, and 72 color plates of life his- 
tories of important insect species. 


See also: 
14936 (isomerization of humulone from hops ) 
14939 (acetic acid metabolism in Rhodospirillum rubrum ) 
14944 (biological activity of 3-indolylacetaldehyde ) 
14947 (alleged occurrence of humulinone in hops ) 
14952 ( aspergillus niger metabolism ) 
14953 (protein synthesis by Escherichia coli ) 
14954 (nucleic acid synthesis by Escherichia coli ) 
15137 (h.f. sterilization of biological materials ) 


32. PHYSICS 


15108* Semiconducting Properties of Intermetallic Com- 
pounds (CdSb). (German.) Eduard Justi and Giinter Lautz. 
Abhandlungen der Braunschweigischen Wissenschaftlichen Ge- 
sellschaft, v. 4, 1952, p. 107-116. 


Tabulated data, charts, and references. 


15109* Laminar Boundary Layer During Partly-Moving- 
Together Longitudinal Flow on a Flat Plate. (German.) E. 
Truckenbrodt. Abhandlungen der Braunschweigischen Wis- 
senschaftlichen Gesellschaft, v. 4, 1952, p. 181-195. 


Mathematical analysis. Graphs and tables. 


15110 A New Method for the Visualization and Measure- 
ment of Ultrasonic Fields. G. S. Bennett. Journal of the 
Acoustical Society of America, v. 24, Sept. 1952, p. 470-474. 
Above method is described, utilizing a starch plate in a dilute 
solution of iodine in a manner analogous to use of photographic 
emulsions. Near-field diffraction patterns are shown as illus- 
trative of results, which appear to be superior to those of other 
methods. Advantages of new method over previous techniques 
are described. Photographs. 22 ref. 


15111 Ultrasonic Velocity, Dispersion, and Absorption in 
Dry, CO.-Free Air. C. Ener, A. F. Gabrysh, and J. C. Hubbard. 
Journal of the Acoustical Society of America, v. 24, Sept. 1952, 
p. 474-477. 

Above was measured at 32°C., at 2 and 3 Mc./sec., 
pressures ranging from 0.020 to 2 atm. 13 ref. 


and at 


15112 NACA Previews Tomorrow. Robert McLarren. Aero 
Digest, v. 65, Sept. 1952, p. 17-21. 

Discusses research conducted by National Advisory Committee 
for Aeronautics at its Ames Aeronautical Laboratory, Moffett 
Field, Calif., on high-speed flight problem. 


15113 Longitudinal Vibrations of Gas at Ambient Pres- 
sure in a Rocket Thrust Chamber. I. Elias. Journal of the 
American Rocket Society, v. 22, Sept.-Oct. 1952, p. 263-268. 
Analyzes the determination of natural frequency in longitudinal 
vibration of a static gas mass at ambient pressure contained in 
a rocket thrust chamber. The technique used is the Rayleigh- 
Ritz method of equating the kinetic energy to the work done 
in a conservative system. 


15114* Temperature Distribution at the End of a Hot 
Wire. J. A. Prins, J. Schenk, and J. M. Dumore. Applied Scien- 
tific Research, v. 3, sec. A, 1952, p. 272-278. 

Shows mathematically and graphically that end cooling by 
longitudinal conduction in electrically heated wires has an ap- 
preciable influence on temperature distribution near the end and 
also on total heat balance. 


15115* The Definition and Measurement of Some Char- 
acteristics of Mixtures. P. V. Danckwerts. Applied Scientific 
Research, v. 3, sec. A, 1952, p. 279-296. 

Mixtures of mutually soluble liquids, fine powders, or gases are 
considered. It is shown that the important features of such mix- 
tures can be expressed by two statistically-defined quantities. 
Scale and intensity of segregation, and methods of measuring 
these are suggested. Correlograms. 


15116* Heat Transfer in Laminary Flow Between Paral- 
lel Plates. J. A. W. Van der Does de Bye and J. Schenk. Applied 
Scientific Research, v. 3, sec. A, 1952, p. 308-316. 
Mathematical analysis of above which can be applied to prac- 
tical ducts with very flat cross-section, and may be extended 
to the corresponding, slightly different problem of a duct with 
circular cross-section. Tables and graphs. 


15117* A Micromethod for the Determination of Para- 
magnetic Susceptibility of Substances in Dilute Solutions. 
(English.) H. Theorell and A. Ehrenberg. Arkiv fér Fysik, 
v. 3, nos. 4-5, 1952, p. 299-313. 

Describes the above method which makes use of an improved 
type of apparatus. 


15118* Mechanism of Positive Spark Discharges With 
Long Gaps in Air at Atmospheric Pressure. ( English.) Har- 
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ald Norinder and Oskars Salka. Arkiv for Fysik, v. 3, nos. 4-5, 
1952, p. 347-386. 

Describes experimental research conducted for the purpose of 
investigating the applicability of the streamer theory for 
long gaps. 


15119* On the Determination of the Decay Constant of a 
Radioactive Substance ( English.) Njal Hole. Arkiv for Fysik, 
v. 3, nos. 4-5, 1952, p. 471-478. 

Consideration of the above only when decay is recorded by 
means of a counting device. 


15120* Theory of a Neutron Counter Using Proton Re- 
coils From a Solid Hydrogenous Radiator. ( English.) Yngve 
Axner. Arkiv for Fysik, v. 3, no. 6, 1952, p. 491-498. 


Theoretical discussion of the above. Graphs. 


15121* A Neutron Counter Using Proton Recoils From a 
Solid Hydrogenous Radiator. (English.) Yngve Axner and 
Bengt Swenson. Arkiv fdr Fysik, v. 3, no. 6, 1952, p. 499-506. 


15122 Determination of the Alpha-Energy of U*™. ( Eng- 
lish.) R. Vestergaard and E. Haeftner. Arkiv fir Fysik, v. 3, 
no. 6, 1952, p. 557-575. 

ot rene details and data. Circuit diagrams and graphs. 
21 ref. 


'5123* Nuclear Resonance Absorption Applied to Precise 
Measurements of Nuclear Magnetic Moments and the Estab- 
lishment of an Absolute Energy Scale in §-spectroscopy. 
(English.) Gunnar Lindstrém. Arkiv fér Fysik, v. 4, no. 1-2, 
1952, p. 1-80. 

Four sections include theoretical introduction, experimental 
arrangement, some precision measurements of oa mag- 
netic moments, and some absolute measurements. Tables, dia- 
grams, and graphs. 80 ref. 


15124* Determination of the Self-Absorption and Rela- 
tive Efficiency of Some Important Liquid Scintillators. 
(English.) Holger Skéldborn. Arkiv fér Fysik, v. 4, no. 3, 
1952, p. 207-215. 

Lists liquids used for tests; describes apparatus, and presents 
- . absorption and relative efficiency. Tables and graphs. 
12 ret. 


15125* -Spectro-Goniometer for Coincidence and Angu- 
lar Correlation Measurements. Design and Applications. 
(English.) Kai Siegbahn. Arkiv fér Fysik, v. 4, no. 3, 1952, 
p. 223-271. 


15126* Photo-Electric Determination of the Density of 

Tracks in Nuclear Emulsions. ( English.) Sten von Friesen 

and Krister Kristiansson. Arkiv fér Fysik, v. 4, no. 6, 1952, 

p. 505-515. 

Description of experiments and results of measurements on 

ae exposed to cosmic radiation at an altitude of about 
ms. 


15127* Precision Measurements of Nuclear Gamma-Radi- 
ation by Techniques of Beta-Spectroscopy. I. The Spectrom- 
eter With Two-Directional Focusing as a Tool for Precise 
Gamma-Measurements. Arne Hedgran. II. Determination of 
Calibration Energy Standards Using Gold'™, Annihilation 
Radiation and Cobalt®. David Lind and Arne Hedgran. 
III. Measurements of Gamma-Rays From Lanthanum'”, 
Sodium”, ThC” and Gallium™. ( English.) Arne Hedgran and 
David Lind. Arkiv fér Fysik, v. 5, nos. 1-2, 1952, p. 1-52, 
177-190. 

Graphs and photographs. 68 ref. 


15128* On the Behaviour of an Electrically Conductive 
Liquid in a Magnetic Field. ( English.) Bo Lehnert. Arkiv fdr 
Fysik, v. 5, no. 1-2, 1952, p. 69-90. 

Theoretical discussion of above, and experimental data for 
mercury. 


15129* Reports From the Conference of the Swedish Na- 
tional Committee for Physics in 1951. (English.) Erik 


——, 


Hulthen and Erik Rudberg. Arkiv fér Fysik, v. 5, no. 1-2, 1959. 
p. 109-133. 

Short summaries of papers presented at University of Lund 
meeting of the above. 


15130* A Ferromagnetic Scaling Circuit. ( English.) Car! 
Hellmuth Hertz. Arkiv for Fysik, v. 5, no. 1-2, 1952, p. 141-16]. 


Theoretical discussion and description of the above. Graphs, 


15131* A New Type of Accelerator. (English.) Hannes 
Alfven and Olle Wernholm. Arkiv fér Fysik, v. 5, no. 1-2, 1952. 
p. 175-176. 

Discussion of the possibility of producing high energy electric 
fields by means of space charge effect. 


15132* Studies in Magneto-Hydrodynamics. ( English.) 
Stig Lundquist. Arkiv fér Fysik, v. 5, no. 4, 1952, p. 297-347, 
Theoretical discussion of the above. 29 ref. 


15133* The Diffusion Cloud Chamber. A. V. Crewe and 
W. H. Evans. Atomics, v. 3, Sept. 1952, p. 221-227, 244. 
Theory and principles of operation of above are reviewed with 
particular reference to one that has been constructed for use 
with the 156 in. synchrocyclotron which is nearing completion 
at Liverpool. 


15134* Research at Hartwell. 2. Atomics, v. 3, Sept. 1952, 
p. 234-237. (A condensation. ) 

Fundamental investigations at England’s atomic energy estab- 
lishment include magnetic susceptibility measurements, self- 
diffusion measurements, Hahn emanation experiments, photo- 
disintegration effects, radiation chemistry, and analytical 
chemistry problems. 


15134* Research at Harwell. 2. Atomics, v. 3, Sept. 1952, 
Sulkin. Aviation Age, v. 18, Sept. 1952, p. 28-29. 

Discusses problems arising from the so-called “thermal barrier”, 
successor to the well-known “sonic barrier” which plagued air- 
craft designers in the 1930s. Includes some data on variations 
with temperature of strength and strength-weight ratio for 


Al, Ti, and steel. 


15136* Summarized Proceedings of the Fourth Industrial 
Physics Conference—Glasgow, June, 1952. British Journal 
of Applied Physics, v. 3, Sept. 1952, p. 273-277. 

Topics discussed at the conference included: “Physics in the 
Service of Metallurgy”, “Meteorology in Industry”, “Physics 
and Sound Reproduction”, and “Noise and Its Suppression”. 


15137* Heat Flow in an Infinite Medium Heated by a 
Sphere. H. Goldenberg. British Journal of Applied Physics, 
v. 3, Sept. 1952, p. 296-298. 
Presents solution of heat conduction problem in which a sphere 
generating heat at a constant rate is embedded in an infinite 
medium of different thermal properties. Solution is of use in a 
consideration of the disinfestation and sterilization of biological 
materials by differential heating due to the application of hf. 
fields. Graphs. 


15138* Progress in Aeronautical Science and Engineering. 
Ben Lockspeiser. Engineering, v. 174, Sept. 5, 1952, p. 317-319; 
Sept. 12, 1952, p. 357-359. (Concluded. ) 

Especially covers aerodynamics and power units. Diagrams and 
graphs. 


15139 A General Approach to Hysteresis. D. H. Everett 
and W. I. Whitton. Transactions of the Faraday Society, v. 48, 
Aug. 1952, p. 749-757. 

General discussion of above with special emphasis on those 
features of the phenomenon which are common to all types of 
hysteresis. Here is a unified approach in order to make a 
critical assessment of a number of recent theories of hysteresis in 
—,« magnetism, adsorption, and solid transitions. Graphs. 

ref. 


15140 The Formation of Gas Bubbles From Orifices. 
Part 2. R. Jackson. Industrial Chemist and Chemical Manu- 
facturer, v. 28, Sept. 1952, p. 391-398. 

Considers the above in reference to influence of flow rate, sur- 
face active solutions, coalescence of bubbles, parameter for 
single er experiments with glycerol solutions and prac- 
tical applications. Graphs. 114 ref. 
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15141 Applications of High Power Ultrasonics. E. A. Nep- 
iras. Industrial Chemist and Chemical Manufacturer, v. 28, 
Sept. 1952, p. 408-413. 

Introductory explanation of terms. Applications include erosion 
of metal, dispersion of solids, emulsification, depolymerization, 
biochemical and bactericidal effects, chemical activation, and 
in metallurgy: emulsifying immiscible metals, prevention of 
supercooling, degassing, and precipitation. Photographs. 


15142* Two-Dimensional Airfoils at Moderate Hypersonic 
Velocities. William H. Dorrance. Journal of the Aeronautical 
Sciences, v. 19, Sept. 1952, p. 593-600. 

Discusses the aerodynamics of hypersonic flight at altitudes 
where laws of continuum flow theory apply. Graphs. 19 ref. 


15143* Optimum Single Propellers in Radially Varying, 
Incompressible Inflow. Frank Lane. Journal of Applied Me- 
chanics, v. 19 (Transactions of the American Society of Mechan- 
ical Engineers, v. 74), Sept. 1952, p. 252-256. 

Describes an extension of optimizing process to propellers oper- 
ating in axially symmetric, nonuniform inflow, such as might be 
encountered in wake of a body of revolution. Method is pre- 
sented whereby optimum induced-velocity distribution and 
corresponding bound vorticity function may be derived. 


15144* A Progressing-Wave Approach to the Theory of 
Blast Shock. R. G. Newton. Journal of Applied Mechanics, 
vy. 19 (Transactions of the American Society of Mechanical En- 
gineers, v. 74), Sept. 1952, p. 257-262. 

Deals with a theoretical description of motion of a_ spherical 
shock wave in a homogeneous medium, such as a blast shock 
in free air. Values for high-pressure approximation are derived, 
and finally asymptotic as well as high-pressure values are de- 
rived for the pressure decay behind shock front. 


15145* The Characteristics of Fuel Motion Which Affect 
Airplane Dynamics. E. W. Graham and A. M. Rodriguez. 
Journal of Applied Mechanics v. 19 (Transactions of the Amer- 
ican Society of Mechanical Engineers, v. 74), Sept. 1952, 
p. 381-388. 

Presents study of the response of fuel to simple harmonic mo- 
tions of a rectangular tank in translation, pitching, and yawing. 
Diagrams and graphs. 


15146 Method for Determining Magnetic Moments and 
For Measuring Susceptibilities and Permeabilities. S. J. 
Barnett. Journal of Applied Physics, v. 23, Sept. 1952, p. 975- 
976. 

Describes above method which measures precisely the (small ) 
difference between permeability of the specimen and that of 
air, and not the ratio of the two. Apparatus diagram. 


15147 Rotational Temperatures of OH in Several Flames. 
H. P. Broida and G. T. Lalos. Journal of Chemical Physics, 
v. 20, Sept. 1952, p. 1466-1471. 

Experimental research involving a systematic series of measure- 
ments in various parts of several flames. Emission spectra are 
recorded by a high-resolution grating monochromator. 15 ref. 


15148 Mechanism of Conductivity in Semiconducting 
Phosphors. Jenny E. Rosenthal and Arthur Bramley. Journal 
of Chemical Physics, v. 20, Sept. 1952, p. 1496. 

Brief discussion based on experimental data for ZnBeSiO.:Mn 
made semiconducting by heating in CH, subjected to gas glow 
discharge. 

15149 Field Emission From Tantalum in the Normal and 
Superconducting State. Robert Gomer and John K. Hulm. 
Journal of Chemical Physics, v. 20, Sept. 1952, p. 1500-1502. 
Describes experimental procedure and results. Photograph of 
microscope assembly used. 

15150* Thin Liquid Jets. Jerald L. Ericksen. Journal of 
Rational Mechanics and Analysis, v. 1, 1952, p. 521-538. 
Mathematical analysis. 15 ref. 


15151* The Eigenvalues of Some Stability Problems In- 
volving Viscosity. Cathleen S. Morawetz. Journal of Rational 
Mechanics and Analysis, v. 1, 1952, p. 579-603. 

Presents investigation which justifies relationship between in- 
viscid and viscous eigenvalues and expresses viscous eigen- 


values asymptotically with respect to Reynolds number in terms 
of inviscid eigenvalues. Diagrams. 


15152* On the Existence of Subsonic Flows of a Com- 
pressible Fluid. Max Shiffman. Journal of Rational Mechanics 
and Analysis, v. 1, 1952, p. 605-652. 

Mathematical analysis which shows how to establish existence 
theorems for purely subsonic flows. 


15133 The Transient Behaviour of Thermionic Filaments 
With Temperature Limited Emission. F. H. Hibberd. Journal 
of Scientific Instruments, v. 29, Sept. 1952, p. 280-283. 
Investigates factors determining time response for small changes 
in filament voltage or current; describes procedures for cal- 
culating and measuring its value. 


15154 Infrared Spectra of Noble Gases (12000 to 
19000 A). Curtis J. Humphreys and Henry J. Kostkowski. 
Journal of Research of the National Bureau of Standards, vy. 49, 
Aug. 1952, p. 73-84. 

The first spectra of He, Ne, A, Kr, and Xe, excited by dis- 
charges in Geissler tubes, operated by direct connection to a 
transformer were explored in the above range. A new set of 
wavelength values is reported for all these spectra. Several pre- 
viously missing classifications are supplied, also a few amended 
interpretations. The analysis of these spectra may be regarded 
as complete. Extensive tables. 16 ref. 


15155 Absorption Spectrum of Water Vapor Between 4.5 
and 13 Microns. W. S. Benedict, H. H. Claassen, and J. H. 
Shaw. Journal of Research of the National Bureau of Standards, 
v. 49, Aug. 1952, p. 91-132. 

Above was measured and various absorbing path lengths and 
concentrations of water vapor at atmospheric pressure were 
used up to 8 meters of steam near 110°C. A rotational analysis 
shows that most of the lines can be assigned either to rotational 
transitions or to rotation-vibration transitions of the wv: funda- 
mental of water-vapor molecule. Extensive tables. 153 ref. 


15156 On the “Statistical Mechanics” of Grinding Proc- 
esses. (German.) O. Theimer. Kolloid Zeitschrift, v. 128, Aug. 
1952, p. 1-6. 

Above theoretical study is based on the observation that crush- 
ing effects in the grinding of powders are accompanied by sin- 
tering effects. The resulting formula is similar to Rosin-Ramm- 
ler’s well-known empirical formula. 12 ref. 


15157 The Spectral Distribution of Radiation From X-Ray 
Tubes. J. R. Greening. Journal of the Optical Society of 
America, v. 42, Sept. 1952, p. 685-686, 

Briefly discusses limitations of method developed by Greenfield, 
Specht, Kratz, and Hand for obtaining spectral energy distri- 
bution in an x-ray beam which had Laplace transforms fitted 
to the experimental transmission data. 


15158* Some Viscous Fluid Flow Problems. I. Jet Emerg- 
ing From a Hole in a Plane Wall. H. B. Squire. Philosophical 
Magazine, ser. 7, v. 43, Sept. 1952, p. 942-945. 


15159* The Use of Solid Solutions of Para-Terphenyl and 
Tetrapheny!-Butadiene in Polystyrene as Scintillation Phos- 
phors. (English.) H. De Waard and J. P. Martini, Physica, 
v. 18, Aug.-Sept. 1952, p. 647-650. 

Briefly describes advantages and economy of using above plas- 
tics instead of anthracene or stilbene in scintillation counters. 
Tables and graph. 


15160 Dynamic Characteristics of the Plasma in Dis- 
charges Through Rare Gases. H. N. Olsen and W. S. Huxford. 
Physical Review, ser. 2, v. 87, Sept. 15, 1952, p. 922-930. 
Time variation of ion concentration in the plasma of flash dis- 
charges through Ne and A at low pressures was determined 
from the Stark broadening of Ha and Hb lines. Analvsis of 
results explained differences in time of appearance of various 
types of radiation in the discharge. A mechanism is proposed 
to account for time variation of intense continuum. Graphs and 
circuit diagrams. 15 ref. 


15161 lon Concentrations and Recombination in Expand- 
ing Low Pressure Sparks. Richard G. Fowler, William R. 
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Atkinson, and Luther W. Marks. Physical Review, ser. 2, v. 87, 
Sept. 15, 1952, p. 966-970. 

Shows that above can be estimated by analysis of the Stark 
broadening of Balmer lines in hydrogen. Relation between 
radiated intensity and ion concentration for the moving lumi- 
nosity is that which would be expected of random electronic 
recombination. 


15162 Effect of Minority Carriers on the Breakdown of 
Point Contact Rectifiers. Ernst Billig. Physical Review, ser. 2, 
v. 87, Sept. 15, 1952, p. 1060-1061. 

On the application of short high-voltage pulses to point contact 
rectifiers in the inverse direction, thermal instability of Ge and 
Se is observed. Intrinsic conduction due to the thermal genera- 
tion of electron-hole pairs and the subsequent passage of minor- 
ity —_ is suggested as the cause of electrical breakdown. 
10 ref. 


15163 Field Dependent Fluorescence of Vitreous Zn.SiO, 
Phosphor. Arthur Bramley and jenny E. Rosenthal. Physical 
Review, ser. 2, v. 87, Sept. 15, 1952, p. 1125. 


15164 Paramagnetic Resonance Absorption in Additively 
Colored Crystals of Alkali Halides. Clyde A. Hutchison, Jr., 
and Gordon A. Noble. Physical Review, ser. 2, v. 87, Sept. 15, 
1952, p. 1125-1126. 


15165 Mobility of Electrons in Germanium. P. P. Debye 
and E. M. Conwell. Physical Review, ser. 2, v. 87, Sept. 15, 
1952, p. 1131-1132. 

Measurements were made, at room temperature, on a number 
of Ge samples in various conductivity ranges which yielded 
higher mobilities than any previously found. In range of re- 
sistivity for which drift mobility values are available, new 
values substantially agree with drift-mobility values measured 
by Haynes. 


15166 Interpretation of the Low Temperature Hall Curve 
of a Degenerate Germanium Sample. D. M. Finlayson, V. A. 
Johnson, and F. M. Shipley. Physical Review, ser. 2, v. 87, 
Sept. 15, 1952, p. 1141-1142. 

Graphs and table. 


15167 Evidence for Domain Structure in Antiferromag- 
netic CoO From Elasticity Measurements. M. E. Fine. 
Physical Review, ser. 2, v. 87, Sept. 15, 1952, p. 1143. 


15168 Photoconduction in Anodic TazO;s. L. Apker and 
E. A. Taft. Physical Review, ser. 2, v. 88, Oct. 1, 1952, p. 58-59. 
Briefly describes work on above. 


15169 The Threshold Gas Pressure Required to Sustain a 
Stable Arc in a Magnetic Field. N. L. Allen. Proceedings of 
the Physical Society, v. 65, sec. B, Sept. 1, 1952, p. 697-701. 
Measurements of minimum pressure required for operation of 
stable, pulsed, high-current arcs in hydrogen and air, in strong 
longitudinal magnetic fields, were compared with earlier results 
obtained with helium. Some relevant processes occurring in 
discharge are discussed. 


15170* The Calculation of Scattering Amplitudes. G. J. 
Kynch. Proceedings of Physical Society, v. 65, sec. A, Sept. 1, 
1952, p. 708-718, 764. 

Presents an integro-differential equation for total scattering am- 
plitude corresponding to a given incident wave which can be 
applied to any scattering or ionization problem, single or mul- 
tiple, where no particles are bound after scattering which were 


not bound before. 


15171 On the Variations of Lattice Parameters of Some 
Semiconducting Oxides. L. D. Brownlee and E. W. J. Mitchell. 
Proceedings of the Physical Society, v. 65, sec. B, Sept. 1, 
1952, p. 701-716. 

Measurements were made of lattice parameters of substitutional 
semiconductors Ni(Li)O, Fe.(Ti)Os, and also of reduced 
Mg:TiO,. Discrepancies were noted. Graphs. 


15172 The Conductivity and Hall Coefficient of Sintered 
Lead Sulphide. E. H. Putley. Proceedings of the Physical So- 
ciety, v. 65, sec. B, Sept. 1, 1952, p. 736-737. 

Briefly describes method for determining the above. Compares 
results with other semiconductor tests. 


15173 On the Distribution of Transitor Action. Tor H. 
Tonnesen. Proceedings of the Physical Society, v. 65, sec. B. 
Sept. 1, 1952, p. 737-739. 

Describes work carried out on distribution of the effect among 
semi-conducting materials. Tabulated results. Photograph and 
diagrams. 


15174 The Optical Properties of Liquid Selenium. E. W 
Saker. Proceedings of the Physical Society, v. 65, sec. B, Oct. 1. 
1952, p. 785-787. 

Above, in the near infrared range, were measured for tempera- 
tures up to about 400°C. Results are given. Graphs. 


15175 Fast Neutron Counting With Hydrogenous Liquid 
Phosphors. G. R. Keepin and R. H. Lovberg. Reriew of Sci- 
entific Instruments, v. 23, Sept. 1952, p. 483-484. 
Theoretical discussion on the above. Five hydrogenous scintillat- 
ing liquids were compared in various container geometries, 
Graphs. 


15176 A Bridged Tee Detector for Nuclear Magnetic 
Resonance. Charles E. Waring, Richard H. Spencer, and Robert 
L. Custer. Review of Scientific Instruments, v. 23, Sept. 1952, 
p. 497-498. 


Describes, diagrams, and illustrates above apparatus 


15177* Theory on Thermal Conductivity of Liquid Mix- 
tures. (German.) J. Meixner. Zeitschrift fiir Naturforschung, 
v. 7a, Aug. 1952, p. 553-559. 

Nernst’s equation for the thermal conductivity of dissociated 
gases, which considers the diffusion of the energy of dissocia- 
tion, is generalized to include any liquid system in which a 
chemical reaction is possible. Effects of thermal diffusion. of 
the thermal effect of diffusion, and of reaction rate on the 
thermal conductivity rate are estimated. 14 ref. 


Miscellaneous Publications 


15178 Evaporation of Falling Drops. Nils Frissling. Bat- 
telle Translation, 52 pages. (From Gerlan’s Beitrage zur Geo- 
physik, v. 52, 1938, p. 170-216.) 

A theoretical and experimental investigation of evaporation of 
a falling drop was made. Evaporation was measured by pho- 
tographing drops repeatedly on an increased scale. Nitroben- 
zene, aniline, and water were studied. 48 ref. 


15179 Upper Atmosphere Research Report XII; Direct 
Measurements of Solar Extreme Ultraviolet and X-Ravs 
From Rockets by Means of a CaSO,:Mn Phosphor. K. 
Watanabe, |. D. Purcell, and R. Tousey. Naval Research Labo- 
ratory, Washington, D. C., NRL Report 3733, Sept. 18, 1950. 
48 pages. (TK21 Un3rn) 

Describes the above proiect. The phosphor is unique in having 
no sensitivity to wavelengths longer than 1300A together with 
high sensitivity ot the extreme ultraviolet, x-rays, and gamma 
rays. 


15180 The Excitation of Unstable Perturbations in a 
Laminar Friction Layer. J. Pretsch. National Advisory Com- 
mittee for Aeronautics. Technical Memorandum 1343, Sept. 
1952, 63 pages. (Translated from Bericht der Aerodynamischen 
Versuchsanstalt Gottingen E. V., Institut fiir Forschungsflug- 
betrieb und Flugwesen, Jahrbuch der Deutschen Luftafahrt- 
forschung, Aug. 1942, p. 154-171.) (TL570 Un3tm) 

With the aid of the method of small oscillations used success- 
fully in investigation of the stability of laminar velocity distri- 
butions in the presence of two-dimensional perturbations, the 
excitation of unstable perturbations for the Hartree velocity 
distributions occurring in plane boundarv-laver flow for de- 
creasing and increasing pressure was calculated. 


15181 Transition Caused by the Laminar Flow Separation. 
T. Maekawa and S. Atsumi. National Advisory Committee for 
Aeronautics, Technical Memorandum 1352, Sept. 1952, 14 
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pages. (Translated from Journal of the Society of Applied Me- 
chanics, Japan, v. 1, Nov. 1948.) (TL570 Un3tm) 

Describes experiments made to examine effects of geometry of 
body surface, Reynolds number, stream turbulence and a rough- 
ness element (wire) on reattachment of separated flow, with a 
view to inquiring about mechanism of transition caused by 
separation and hence to understanding effect of Reynolds num- 
ber on flow characteristics. Tables and diagrams. 


15182 On Transonic Flow Past a Wave-Shaped Wall. Car! 
Kaplan. National Advisory Committee for Aeronautics, Tech- 
nical Note 2748, August 1952, 43 pages. (TL570 Un3t) 

An attempt to express solution of the problem of transonic flow 
past a wavy wall in a form more suitable for general considera- 
tions and show that assumed smooth symmetrical type of poten- 
tial flow cannot exist at stream Mach numbers beyond the 
critical value. 


15183 Analysis of Flow in a Subsonic Mixed-Flow Im- 
peller. Chung-Hua Wu, Curtis A. Brown, and Eleanor L. 
Costilow. National Advisory Committee for Aeronautics, Tech- 
nical Note 2749, August 1952, 38 pages. (TL570 Un3t) 
Detailed analysis of both incompressible and compressible flow 
through impeller is made, and contour plots of stream function, 
velocity components, total enthalpy, static pressure, and Mach 
number are discussed. Graphs. 


15184 A Flight Investigation of the Effect of Shape and 
Thickness of the Boundary Layer on the Pressure Distri- 
bution in the Presence of Shock. Eziaslav N. Harrin. National 
Advisory Committee for Aeronautics, Technical Note 2765, 
Sept. 1952, 13 pages. (TL570 Un3t) 


15185 Study of the Pressure Rise Across Shock Waves 
Required to Separate Laminar and Turbulent Boundary 
Layers. Coleman duP. Donaldson and Roy H. Lange. National 
Advisory Committee for Aeronautics, Technical Note 2770, 
Sept. 1952, 20 pages. (TL570 Un3t) 

Interaction of shock wave and boundary layer was investigated 
experimentally when the boundary layer was caused to separate 
from the surface of a tube of large diameter compared with 
the boundary-layer thickness, by means of a collar mounted 
on the tube. 


15186 Thermal Buckling of Plates. Myron L. Gossard, 
Paul Seide, and William M. Roberts. National Advisory Com- 
mittee for Aeronautics, Technical Note 2771, Aug. 1952, 39 
pages. (TL570 Un3t) 

Outlines approximate method, based on large-deflection plate 
theory, for calculating deflections of flat or initially imperfect 
plates subject to thermal buckling. This method is used to 
determine deflections of a simply supported 75S-T6 Al-alloy 
panel subjected to a tentlike temperature distribution over the 
plate surface. Schematic diagrams and _ tables. 


15187 An Approximate Method for Determining the Dis- 
placement Effects and Viscous Drag of Laminar Boundary 
Layers in Two-Dimensional Hypersonic Flow. Mitchel H. 
Bertram. National Advisory Committee for Aeronautics, Tech- 
nical Note 2773, Sept. 1952, 41 pages. (TL570 Un3t) 
Calculation method. Comparisons of results with experiment 
at a Mach number of 6.86 and a Reynolds number of 980,000. 
19 ref. 


15188 Method for Calculation of Compressible Laminar 
Boundary-Layer Characteristics in Axial Pressure Gradient 
With Zero Heat Transfer. Morris Morduchow and Joseph H. 
Clarke. National Advisory Committee for Aeronautics, Technical 
Note 2784, Sept. 1952, 43 pages. (TL570 Un3t) 

The Karman-Pohlhausen method is extended primarily to 6th- 
degree velocity profiles for determining characteristics of the 
compressible laminar boundary layer over an adiabatic wall in 
the presence of an axial pressure gradient. A general approxi- 
mate solution which permits rapid determination of the 
boundary-layer characteristics for any given free-system Mach 
number and given velocity distribution at the outer edge of 
the boundary layer is obtained. Numerical examples. 14 ref. 


15189 Airfoil Profiles for Minimum Pressure Drag At 
Supersonic Velocities — Application of Shock-Expansion 
Theory, Including Consideration of Hypersonic Range. 


Dean R. Chapman. National Advisory Committee for Aero- 
nautics, Technical Note 2787, Sept. 17, 1952, 44 pages. (TL570 
Un3t) 


15190 Solutions of Laminar-Boundary-Layer Equations 
which Result in Specific-Weight-Flow Profiles Locally Ex- 
ceeding Free-Stream Values. W. Byron and John N. B. Livin- 
good. National Advisory Committee for Aeronautics, Technical 
Note 2800, Sept. 1952, 36 pages. (TL570 Un3t) 


13 reterences. 


15191 Approximate Methods to Transform Air Inlet 
Losses Measured in Low Speed Wind Tunnels to Varying 
Flight Conditions. H. O. Palme. Saab Aircraft Co., Linképing, 
Sweden, Technical Note 2, May 1, 1951, 1) pages. (TL504 
2Sv23t ) 

Discusses applicability of model tests made at low speed and 
approximate method for transforming the measured losses to 
diferent conditions of flight. Definitions of inflow ratios and 
loss factors are presented for subsonic air intakes. Graphs. 


Books 


15192 Atomic Physics. Ed. 5. Max Born. 437 pages. Hafner 
Publishing Co., New York. (QC173 B64a5tr ) 

A revised edition which now includes a chapter on nuclear 
physics, and an addition of the density of the electronic cloud 
of atoms and its connection with the form factor in scattering 
processes. The Thomas-Fermi model is treated in detail. 


15193 Concepts and Methods of Theoretical Physics. 
Robert Bruce Lindsay. 515 pages. 1951. D. Van Nostrand Co., 
New York. (QC20 L64c) 
Deals primarily with theoretical physics rather than mathe- 
matical physics. The book is divided into two parts, particle 
physics and field physics. 


15194 Fluid Flow in Pipes. Clifford H. McClain. 123 pages. 
1952. Industrial Press, New York. (QC151 M13p) 

In simple language, it explains the fundamental processes in- 
volved, and shows in detail the derivation and use of all for- 
mulas. Places emphasis on the theory and practice of fluid flow 
from a dimensional standpoint, and clarifies the importance of 
maintaining consistent expression of dimensional relationships in 
solving problems. Shows how to handle viscosity, friction, turbu- 
lence, head and other factors, and illustrates the overall in- 
fluence of each, with attention to the theory, measurement, and 
dimensions of viscosity, and the units of evaluation. Conditions 
of turbulence and streamline flow as they affect problems in 
friction and energy balance are discussed. Applications of the 
principles to problems in piping are presented with worked- 
out examples. 


15195 Electronic and lonic Impact Phenomena. H. S. W. 
Massey and E. H. S. Burhop. 669 pages. 1952. Oxford Univ. 
Press, London. (QC 173 M38e) 


Comprehensive account of most aspects of impact phenomena 
for collisions of particles of low energy, dealing in particular 
with the collision of electrons, positive ions and neutral atoms 
with atomic systems, molecules, and surfaces, and discussing 
the importance of such collision phenomena to different branches 
of physics. It is primarily experimental and descriptive, but 
contains cntshindis theory. 


15196 Mechanics. Part Il. Dynamies. J. L. Meriam. 671 
pages. 1952. John Wiley & Sons, New York. (QA805 M54m ) 
Designed as a text. Includes principles of mechanics, kine- 
matics, kinetics, force, mass, acceleration, work and energy, 
impulse and momentum, and periodic motions. 


15197 Elements of Wave Mechanics. N. F. Mott. 156 pages. 
1952. Cambridge University Press, London. (QC174.1 M85e ) 

This book is written to replace the author's “An Outline of 
Wave Mechanics”, published in 1930. It attempts to build up 
the elementary theory from experimental facts, and to show 
how simple problems can be solved. A certain number of ex- 
amples are included, although some mathematical developments 
which can be found in other texts are omitted. Bibliography. 


15198 Electromagnetics. Robert M. Whitmer. 270 pages. 
1952. Prentice-Hall, New York. (QC760 W59e) 
A text for junior or senior students. Author had 4 principal 
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32. Physics 


objectives: emphasis on field-theory point of view; use of 
vector analysis wherever practical; consistent use of mksa units; 
and the presentation of material for both physicists and elec- 
trical engineers. 


See also: 
14447 (heat capacities of superconducting metals) 
14450 (magnetic viscosity ) 
14457 (magnetization theories ) 
14517 (ultrasonics influence on corrosion ) 
14586 (scintillation counters in X- and gamma-ray 
measurements ) 
14699 (annular liquid flow with concurrent air flow) 
14753 (semi-conducting ceramic glaze ) 
14795 (concept of complex damping ) 
14809 (ultrasonics in textile processing ) 
14829 (low-temperature separation ) 
14889 ( dissociation energies of diatomic molecules ) 
14906 (temperature dependence of viscosity of liquids ) 
14909 (electrical properties of halogen compounds of 
graphite ) 
14918 (miscibility of liquids ) 
14927 Ss advances, radioelement production— 
) 
14930 (thermodynamical principles—book ) 
15202 (electrical noise semi-conductors ) 
15214 (high speed counter for fast nuclear scalers ) 
15236 (titanium dioxide rectifiers ) 
15252 I merme g and reproduction of sound ) 
15319 (“Musical Engineering”—book ) 
15333 (tables of spherical Bessel functions—book ) 


33. ELECTRICITY AND ELECTRONICS 


15199* The Time-Temperature Curve in Electrical Con- 
tacts. (German.) M. Kohler and G. Zielasek. Abhandlungen der 
Braunschweigischen Wissenschaftlichen Gesellschaft, v. 4, 1952, 
p. 117-126. 

R. Holm has given a simple calculation of the temperature in 
electrical switching contacts assuming spherical symmetry of 
the effective contact area. Gives a more precise derivation of 
the temperature dependenc on time assuming a contact model 
in agreement with technical conditions. Results are compared 
with the formulas of Holm and it is shown that there exist strong 
deviations, especially immediately after switching on the cur- 
rent. 


15200 Curtiss-Wright Electronic Simulator. George Moore. 
Aero Digest, v. 65, Sept. 1952, p. 64-67, 71-72, 74, 76, 78, 80, 
82, 84, 86. 

Describes above which is an electronic-mechanical device 
custom built to represent in full scale all details of the itnerior 
of the cockpit of a specific aircraft. Photographs. 


15201* Theory of the Vibrating Condenser Converter and 
Application to Contact Potential Measurement. J. R. Ander- 
son and A. E. Alexander. Australian Journal of Applied Science, 
v. 3, Sept. 1952, p. 201-209. 

Presents equation derived giving the nature of the a.c. signal 
generated by a vibrating condenser under various operating 
conditions. Application to measurement of contact potentials is 
briefly discussed and shows that inhomogeneity of a surface 
with respect to work function does not hinder measurement of 
contact potentials by this method. Diagrams. 


15202* Electrical Noise in Semiconductors. H. C. Mont- 
gomery. Bell System Technical Journal, v. 31, Sept. 1952, p. 
950-975. 

Surveys characteristics of noise in Ge diodes and _ transistors. 
Presents partial hypothesis of nature of noise mechanism and 
discusses experimental work on noise in filaments of single 
crystal Ge carrying a d.c. current. Graphs. 14 ref. 


15203* Important Design Factors Influencing Reliability 
of Relays. J. R. Fry. Bell System Technical Journal, vy. 31, 
Sept. 1952, p. 976-998. 

Deals with above including contact spring pile-up stability, 
importance of strength of screws, insulating materials with low 





cold flow and moisture absorption, and manufacturing pro- 
cedures and controls, 


15204* Dial-Reading Translator for Digital Machine In. 
puts. A. L. Klein and K. P. Gow. Electrical Engineering, v. 71, 
Oct. 1952, p. 882. (A condensation. ) 
Brief description of above. Diagrams. 


15205* Further Data on the Design of Eccles-Jordan Flip. 
Flops. Morris Rubinoff. Electrical Engineering, v. 71, Oct. 1952. 
p. 905-910. (A condensation. ) 

The above as used in large-scale digital computers is discussed, 
stresssing role of component variability. A graphical design 
technique is given for use in switching circuit design problems 
using a large number of identical direct-coupled circuits. Dia- 
grams. 


15206* Industrial Applications of Magnetic Amplifier. R. 
W. Moore. Electrical Engineering, v. 71, Oct. 1952, p. 912-916. 
Describes above to make possible more reliable, faster, simpler, 
and more stable regulating systems. Several applications are 
discussed. Diagrams and photographs. 


15207* Ferroelectric Storage Elements for Digital Com. 
puters and Switching Systems. J. R. Anderson. Electrical En- 
gineering, v. 71, Oct. 1952, p. 916-922. (A condensation. ) 

Presents an explanation of the operation of a basic storage cir- 
cuit employing a ferroelectric material, requirements for suit- 
able materials, descriptions of several types of circuits employ- 
ing ferroelectrics and experimental data from operating circuits, 


15208* Production Impulse Testing of Distribution Trans- 
formers. E. D. Treanor, H. C. Stewart, and J. E. Holcomb. 
Electrical Engineering, v. 71, Oct. 1952, p. 925-928. (A con- 
densation. ) 

Describes above which serves as a final check in manufacturing 
operations and minimizes number of failures upon initial con- 
nection to power circuits. Tables and photographs. 


15209* Temperature Prediction in Electronic Design. P. 
J. Selgin and B. K. Hawes. Electrical Manufacturing, v. 50, Oct. 
1952, p. 116-119, 376, 378. 

Pertains to problems of heat dissipation. Charts relating tem- 
pete to heat loss through radiation and convection are given, 
rom which engineers can obtain values of temperature where 
total power dissipation is known. Graphs and photographs. 


15210* Driving Servo Motors With Grid-Controlled Thy- 
ratons. James H. Burnett. Electrical Manufacturing, v. 50, Oct. 
1952, p. 138-143, 354, 356. 

Presents basic circuits and variations for d.c. and a.c. servo 
positioning motor controls using gas thyratrons as power 
rectifiers with grid amplification of the directional error signal. 
Shows how a series of transformers is used to obtain full volt- 
ampere tube ratings in induction motor servos. Photographs and 
circuit diagrams. 


15211* New Magnetic Amplifier System Regulates Syn- 
chronous Machines. J. E. Barkle, C. E. Valentine, and J. T. 
Carlton. Electrical World, vy. 138, Oct. 6, 1952, p. 104-105. 


For turbine generators, waterwheel generators or synchronous 
condensers, novel regulating system provides a faster response 
than a rotating amplifier, while offering the maintenance ad- 
vantages of a static against a rotating device and requiring no 
electronic components. Diagrams and graphs. 


15212 Production Control of Printed Resistors. W. H. 
—_— and J. W. Eng. Electronics, vy. 25, Oct. 1952, p. 106- 
Analysis of factors affecting reproducibility of silk-screened 
resistors. Includes steps in manufacture, rejection rates, process 
variables, and critical factors. Process involves application of 
silver to glass. Graphs and photographs. 


15213 Power Control With Magnetic Amplifiers. E. L. 
Harder. Electronics, v. 25, Oct. 1952, p. 115-117. 
Recent developments in high-power industrial magnetic am- 
plifiers. Shows that new materials and circuits improve power 
control characteristics. Photographs and diagrams. 

















co 


ar 





11-12 


——— 


pro- 


e In. 
¥. oe 


Flip. 
1952, 


a 
esign 
blems 

Dia- 


r. R. 
-916. 
apler, 
$ are 


Com- 
l En- 


= cir- 

suit- 
ploy- 
cuits, 


rans- 
omb, 
con- 


uring 
con- 


n. P. 
Oct. 


tem- 
iven, 
‘here 


Thy- 


eTVO 
ower 
ynal, 
volt- 


and 


nous 
onse 

ad- 
7 no 


H. 
106- 


ned 
CESS 
i of 


am- 
wer 




















Nov.-Dec. 1952 


BATTELLE TECHNICAL REVIEW — ABSTRACTS 


833a 





15214 High-Speed Counter Uses Ternary Notaton. Richard 
Weissman. Electronics, v. 25, Oct. 1952, p. 118-121. 

Describes a simple ternary memory and a fast counter using 
this memory in ternary notation. Based on powers of 3 it attains 
high counting speeds using fewer tubes than conventional 
counters. Application of circuit in fast nuclear scalers is pre- 
dicted. Diagrams and photographs. 


15215 Digital to Analog Converter. M. Miller, B. L. Wad- 
dell, and J. Patmore. Electronics, v. 25, Oct. 1952, p. 127-129. 
Describes process by which information stored in digital 
systems, such as business machine cards and magnetic tapes, is 
changed to analog form for application to industrial processes 
apes d-c control voltages, or to analog-type plotting boards 
for rapid interpretation. Diagrams and photographs. 


15216 How to Design VR Tube Circuits. Raymond C. 
Miles. Electronics, v. 25, Oct. 1952, p. 135-137. 

Describes charts developed to aid the circuit designer to employ 
a direct approach to the synthesis of an optimum design of 
above on the basis of a stated set of requirements. 


15217 Cathode-Ray-Tube Intensifier. Robert W. Rochelle. 
Electronics, v. 25, Oct. 1952, p. 151-153. 

Describes system used in the design of intensifiers for use with 
multiband postacceleration cathode-ray tubes which are noted 
for their extremely high writing speed and spot brilliancy. Dia- 
grams and photographs. 


15218 Unitized Pulse Circuits Speed Computer Design. 
Harry Kenosian. Electronics, vy. 25, Oct. 1952, p. 156-157. 
Briefly describes how rack-mounted pulse-control circuits per- 
form basic gating, mixing, and delay functions save time and 
money in design of pulse equipment. Any type of pulse equip- 
ment can be set up quickly by interconnecting basic units with 
coaxial cable. 

15219 Isolation Circuits for Analog Computers. Rawley D. 
McCoy and Frank R. Bradley. Electronics, v. 25, Oct. 1952, p. 
162-164. 

Describes output circuits which have high input, low output 
impedance with nearly unity gain. Differential amplifiers and 
high-gain feedback amplifiers were used. Circuit diagrams. 


15220 Small Wire Capacitors. Electronics, vy. 25, Oct. 1952, 
p. 184, 186, 190, 195. 

Describes the above with manufacturing details, and applica- 
tions. 


15221 Electronics in the Modern Office. Ralph W. Fair- 
banks. Harvard Business Review, v. 30, Sept.-Oct. 1952, p. 
83-98. 


Brief analysis of general incidence of mounting paper-work 
requirements. A picture of way in which top management may 
want to explore the question of using electronics in the per- 
sonalized terms of the president and controller of a hypothetical 
company, but drawing on experience of companies which have 
actually installed electronic systems after careful investigation 
and consideration of alternatives. Flow charts. 


15222* Some Peturbation Effects in Microwave Cavities 
Operating in Degenerate Modes. S. K. Chatterjee. Journal of 
the Indian Institute of Science, vy. 34, sec. B, July 1952, p. 
77-87. 

Presentation of the results of a theoretical investigation into 
some of the effects of perturbation on characteristics of cyl- 
indrical cavities. 10 ref. 


15223* The Generation of Recurring High-Voltage X-Ray 
Impulses. C. G. Clayton. Proceedings of the Institution of 
Electrical Engineers, v. 99, pt. 1, Sept. 1952, p. 206-213. 
Voltage-multiplication devices and problem of obtaining op- 
timum x-ray efficiency are Rect in relation to design of 
voltage network and x-ray tubes. Possibilities of using ther- 
mionic, field-emission, or low-pressure gas-filled tubes are 
presented. Diagrams, graphs, and tables. 14 ref. 


15224* Development of Vacuum Capacitors. S. J. Borgars. 
Proceedings of the Institution of Electrical Engineers, v. 99, 
pt. 3, Sept. 1952, p. 307-315. 


Describes measurements made on capacitors and the influence 


of results on capacitor design. Unexpected features were re- 
vealed. Although results refer to particular capacitors the con- 
clusions have a general application. Diagrams, tables, graphs, 
and photographs. 


15225* The Solution of Waveguide and Cavity-Resonator 
Problems With the Resistance-Network Analogue. G. Lieb- 
mann. Proceedings of the Instiution of Electrical Engineers, 
v. 99, pt. 3, Sept. 1952, p. 316-319. 

Describes iternation method and apparatus which can also be 
used for solution of mechanical vibration problems or space- 
charge problems. Diagrams. 12 ref. 


15226 Instrument Electronics. Milton H. Aronson, Instru- 
ments, v. 25, Sept. 1952, p. 1263-1265, 1286-1290, 1292, 1294, 
1296-1297. 

Describes basic test equipment which includes permanent- 
magnet moving-coil, moving-iron, and electrodynamic move- 
ments, volt-ohm-milliammeters, vacuum-tube voltmeters, tube 
testers, signal generators, oscilloscopes, instrument transformers, 
frequency meters, and field-intensity meters. Principles and 
features of each type are discussed. Diagrams. 


15227* Bridges Across the Infrared-Radio Gap. Marcel J. 
E. Golay. Proceedings of the I. R. E., v. 40, Oct. 1952, p. 1161- 
1165. 

Discusses the wide gap which exists between generation and 
detection of coherent radiation on one hand, and generation 
and detection of submillimeter incoherent radiation on the 
other hand, from standpoint of spectroscopy. Diagrams. 11 ref. 


15228* Concerning the Reliability of Electron Tubes. M. 
A. Acheson and E. M. McElwee. Proceedings of the I. R. E., 
v. 40, Oct. 1952, p. 1204-1206, 

Discusses advantages and disadvantages together with eco- 
nomic factors existing in the electron-tube industry. Graphs. 


15229* Temperature Development in a Heated Contact 
With Application to Sliding Contacts. Ragnar Holm. Journal 
of Applied Mechanics, v. 19. (Transactions of the American 
Society of Mechanical Engineers, v. 74), Sept. 1952, p. 369-374. 
Applications of above are made to a contact that is heated by 
electrical current and to circular or oval heat sources (for ex- 
ample, friction-heated sliding contact-surfaces), stationary or 
moving on the face of a semi-infinite body. Graphs. 


15230 A Study of the Oxide-Coated Cathodes by X-Ray 
Diffraction Method 1. Eiso Yamaka. Journal of Applied 
Physics, v. 23, Sept. 1952, p. 937-940. 

Experimental study of the above showing that in a cathode with 
the usual sleeve containing an activating impurity, impurity 
activation is dominant at lower temperatures oa heat activation 
is dominant at higher temperatures. 


15231 Radiation From a Dielectric Wave Guide. Robert M. 
Whitmer. Journal of Applied Physics, v. 23, Sept. i952, p. 949- 
953. 

Theoretical study of above describing a type of radiation by 
which the source is the filament of conduction current which 
drives the guide. 


15232 Reflection of Microwaves From Metal-Plate Media. 
J. J. Brady, M. D. Pearson, and S. R. Peoples. Journal of Applied 
Physics, v. 23, Sept. 1952, p. 964-975. 

Purpose of this study is to verify experimentally the theory of 
Carolson and Heins as well as that of Lengye regarding the 
reflection coefficient of the above. Mectlimane and graphs. 


15233 A Statistical Approach to the Space-Charge Distri- 
bution in a Cut-Off Magnetron. Gunnar Hok. Journal of Ap- 
plied Physics, v. 23, Sept. 1952, p. 983-989. 

Qualitative discussion on the final state to be expected from the 
electron interaction and its dependence on the ratio of anode 
voltage to cut-off voltage. Graphs. 


15234 The Conductivity Change in Polyethylene During 
y-Irradiation. S. Mayburg and W. L. Lawrence. Journal of 
Applied Physics, v. 23, Sept. 1952, p. 1006-1011. 

Circuit and other diagrams and graphs. 
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15235 Reliability of Probe Measurements in Hot Cathode 
Gas Diodes. Gottfried Wehner and Gustav Medicus. Journal of 
Applied Physics, v. 23, Sept. 1952, p. 1035-1046. 


Oscillograms, circuit diagrams, and graphs. 20 ref. 


15236* Titanium Dioxide Rectifiers. R. G. Breckenridge 
and W. R. Hosler. Journal of Research of the National Bureau 
of Standards, v. 49, Aug. 1952, p. 65-72. 

Above are described which utilizes a film of semiconducting 
titanium dioxide produced on titanium metal, which were pre- 
pared either by a 2-step process involving a heating of metal 
in oxygen followed by a reduction of oxide in hydrogen or by 
a single heating of metal in water vapor. Properties compare 
favorably with existing types, particularly for high temperature 
applications. The properties with regard to nature of counter 
electrode, and relation to theories of rectification are discussed. 
Tables and graphs. 22 ref. 


15237* A High-Conductivity Glass-to-Metal Seal. J. C. 
Turnbull. RCA Review, v. 13, Sept. 1952, p. 291-299. 
Illustrated discussion of properties of high-conductivity seals 
using Kovar plated with Cu and Cr. Technique developed to 
reduce seal heating at high frequencies. Photomicrographs, 
tables, and diagrams. 


15238* On Extending the Operating Voltage Range of 
Electron-Tube Heaters. Jerome Kurshan. RCA Review, v. 13, 
Sept. 1952, p. 300-322. 

A preliminary survey was conducted of means for increasing to 
+ 20% permissible supply-voltage variation for heaters of radio 
receiving tubes with indirectly heated cathodes. Includes dis- 
cussion of the physical limit. 21 ref. 


15239 Core Materials for Small Transformers. C. C. Horst- 
man. Tele-Tech, v. 11, Oct. 1952, p. 40-42, 90. 

Reports use of a magnetic steel, Hipersil, which reduces weight 
pe ol of transformers for magnetic amplifiers and airborne 
electronic equipment. Special grooving technique increases 
mechanical rigidity and temperature stability. Photographs, 
graphs, and diagrams. 


15240 Microwave Device for Magnetron Production Test- 
ing. Markus Nowogrodzki. Tele-Tech, v. 11, Oct. 1952, p. 36- 
37, 110-111. 

Discusses devices designed either to measure magnetron prop- 
erties in the microwave region of specturm or activated by 
microwave power output of a magnetron under test. 


15241* Precision Voltage Source: A.C. and D.C. Supplies 
for Amplifier Calibration. V. H. Attree. Wireless Engineer, 
v. 29, Sept. 1952, p. 226-230. 

Describes above with consideration of circuit, attenuator, meas- 
urement of hum, harmonic content, the a.c.-d.c. comparator, 
and applications. Diagrams. 11 ref. 


15242* Surface-Wave Transmission Lines. A. C. Grace and 
J. A. Lane. Wireless Engineer, v. 29, Sept. 1952, p. 230-231. 
Describes experiments with various types of single-conductor 
transmission lines at radio frequencies of 3,300 and 9,400 Mc./s. 
Results show agreement with theoretical work of Goubau and 
confirm efficiency of dielectric-coated wire as a waveguide at 
these frequencies. 


15243* Magnetron Effect in High-Power Valves. A. M. 
Hardie. Wireless Engineer, v. 29, Sept. 1952, p. 232-245. 
Describes how resultant magnetic field in neighborhood of a 
squirrel-cage filament structure is calculated and results applied 
to formulate an approximate theoretical treatment of mag- 
netron effect in large valves in which this type of filament is 
used. Tables and graphs. 


15244* Secondary-Emission Valves. Properties With Mag- 
nesium Oxide Targets. Masaki Hirashima. Wireless Engineer, 
v. 29, Sept. 1952, p. 246-252. 

Treatment of above includes Fp weed properties of MgO sec- 
ondary emitters, build-up and decay of voltage produced on 


surface layer of MgO, amplification of a single rectangular pulse 
or pulses of very low repetition frequencies, and performances 


of secondary-emission valves at high frequencies. Graphs. 12 
ref. 


15245 Copperweld Fine Wire. F. E. Leib. Wire and Wire 
Products, v. 27, Sept. 1952, p. 878-880, 927. 

Presents physical and mechanical properties and applications 
as a fine wire conductor. 


15246* Considerations and Experiments on Dynamic See. 
ondary Electron Multipliers. (German.) Heinz Beneking. 
Zeitschrift fiir angewandte Physik, v. 4, July 1952, p. 258-267. 
Theoretically developed formulas for the above are experi- 
mentally confirmed, results showing an average work fuction of 
2-3 eV. Practical uses of measured results are discussed, and 
production of tubes and secondary-electron-emitting layers js 
described. Graphs, diagrams, and photographs. : 


15247* Design, Properties, and Operation of the Klystron, 
(German. ) Rudolf Gabauer and Heinrich Kosmahl. Zeitschrift 
fiir angewandte Physik, v. 4, July 1952, p. 267-280. 

Discusses the physical principles of producing electron-magnetic 
vibrations with different types of klystron. Diagrams and graphs. 


38 ref. 


15248* Contributions to the Mechanism of Stabilization of 
Photographic Emulsions. I. Previous Views on the Mecha- 
nism of the Stabilizing Process. E. J. Birr. Zeitschrift fiir 
wissenschaftliche Photographie, Photophysik und Photochemie, 
v. 47, nos. 4-6, 1952, p. 72-83. 


Reviews literature on the effect of production and storage condi- 


tions, temperature, chemical aging, impurities, etc. 25 ref. 


Books 


15249 Application of the Electronic Valve in Radio Re- 
ceivers and Amplifiers. Vol. 2. B. G. Dammers, J. Haanties, 
J. Otte, and H. van Suchtelen. 431 pages. 1951. Philips’ Tech- 
nical Library, Eindhoven, Netherlands. (Elsevier Press, Hous- 
ton). (TK6565 P54etr ) 

Book IV of a series on electron tubes, III and V also being 
devoted to above subject. This book is intended in the first 
place for engineers and technicians engaged in the development 
of receivers and amplifiers, but is of value also to students in 
technical schools. Deals with A.F. amplification, the output 
stage, and power supply. 


15250 Transmitting Valves. The Use of Pentodes, Tet- 
rodes and Triodes in Transmitter Cireuits. J. P. Heyboer and 
P. Zijlstra. 842 pages. 1951. Philips’ Technical Library, Eind- 
hoven, Netherlands. (Elsevier Press, Houston). (TK6565 


P54etr ) 


Book VII of a series on electron tubes. 


15251 Controllers for Electric Motors. Ed. 2. Henry Duvall 
James and Lewis Edwin Markle. 426 pages. 1952. McGraw- 
Hill, New York. (TK2851 J23c2) 

Presents elementary problems of control and carries through 
to the latest types of controllers, avoiding involved mathe- 
matics. Includes new development in control engineering. 
Dynamo electric amplifiers are more fully described and the 
chapters on crane control rewritten. Remote and supervisory 
control has been added. 


15252 The Recording and Reproduction of Sound. Ed. 2. 
Oliver Read. 790 pages. 1952. Howard W. Sams & Co., In- 
dianapolis, Ind. (TS2301.S6 R22r2) 

Complete reference manual on audio for the professional and 
amateur. More than twice as many pages as Ist edition. It 
is written at a practical level, yet includes essential technical 
data in mathematical form. Numerous illustrations, glossary, 


NARTB standards, and bibliography. 


15253 Proceedings of Symposium: Progress in Quality 
Electronic Components. 193 pages. 1952. Radio-Televesion 
Manufacturers Assn., Washington. (TK7870 Sy94p ) 

48 pages presented at Washington, May 5-7, 1952, classified 
under broad headings: Electronics Today, Basic Materials, Ad- 
vances in Miniaturization, Resistors, Capacitors and Inductors, 
Miscellaneous Components, Design and Production Methods, 
Transistors, Aspects of Reliability, and Electron Tubes. 
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15274* Notes on the Metallurgy & The Resources of Rare 
Metals in South Africa. D. D. Stitt. South African Mining and 
Engineering Journal, v. 63, Aug. 30, 1952, p. 1103, 1105, 1107. 
Presidential address to the Chemical, Metallurgical, and Mining 
Society of South Africa. Among the metals discussed are: Be, 
Li, Mg, Al, Zr, Ti, Mo, and U. 


15275* Metals and World Affairs. July 1950 to 1952. 
E. F. Jeal. South African Mining and Engineering Journal, v. 
63, Aug. 30, 1952, p. 1119, 1121, 1123. 

A general survey of economic conditions, including references to 
Southern Africa and its resources. 


15276 Build-Up in Steel. Steel, v. 131, Sept. 22, 1952, p. 
146-148, 150, 152. 
Capacity statistics of the nation’s steel producers as of July 1, 
1952 and as expected Jan. 1, 1953 for open hearth, bessemer, 
and electric. Capacity figures are given also for coal chemical 
recovery ovens. 

Miscellaneous Publications 


15277 The Development of the Metals Industry in the 
Eastern Zone. G. Brandt. Battelle Translation, 28 pages. (From 
Metall, v. 3, 1949, p. 397-402.) 

Extensive detail is given in this report, which includes tabular 
listing of the different firms, their type of management (na- 
tionalized or private) and their products. 


15278 Present Conditions of the Russian Aluminum In- 
dustry. Battelle Translation. 4 pages. (From Alluminio, vy. 17, 
1948, p. 645.) 

Material in the original article was obtained from the Nov. 1948 
issue of the Swiss newspaper Neue Ziircher Zeitung. Specific 
information on locations and extent of deposits, factories, man- 
power, equipment, etc., is given. 


15279 The Technology of Tin. Bruce W. Gonser. “Resources 
for Freedom. Vol. IV. The Promise of Technology” (U. S. 
Govt. Printing Office, Washington), 1952, p. 55-63. (T13 
UN3r) 

Purpose of this report is to aid in evaluating technological posi- 
tion of tin and to forsee technical developments which may 
affect its uses in next 25 yrs. Considers sources, elimination of 
waste, substitutes, and new uses. 13 ref. 


15280 Natural-Gasoline and Cycle Plants in the United 
States, January 1, 1952. D. S. Colby and E. M. Seeley. U. S. 
Bureau of Mines, Information Circular 7645, Sept. 1952, 11 
pages. (TN21 Un3i) 

Tabular data. 


15281 Comparative Costs of Competitive Fuels: A Study 
of Fuel Consumption by Manufacturing Industries in the 
United States. Leland W. McCloud. West Virginia University 
Business and Economic Studies, v. 1, no. 4, June 1951, 89 
pages. (HD28 W52b) 

Tabular presentation of data for the various fuels, and electric 
energy. 

Books 


15282 The Mineral Resources of the World. William Van 
Royen, Oliver Bowles, and Elmer W. Pehrson, editors. 181 
pages. 1952. Prentice-Hall, New York. (Directory Shelf) 
Minerals reviewed are coal, petroleum, water, Fe, Mn, Ni, 
chromite, W, Mo. V, bauxite, Cu, Pb, Zn, Sn, Hg, Au, Ag, Pt- 
group metals, U, Ra, Th, phosphate rock, potash, sand pyrites, 
NaCl, diamond, asbestos, fluorspar, graphite, and mica. Nu- 
merous maps and graphs. 


15283* Britain 1952: An Official Handbook. 296 pages. 
ao British Information Services, New York. (HC251.5 


Contains factual and statistical information about the United 
Kingdom, compiled from official sources. The material is pre- 
sented under the following chapter headings: The British Isles, 
Government and Administration, Defence, Public Services, 
Finance, Trade and Industry, Social Welfare, Religion, Science, 
The Arts, and The Press. Maps. Bibliography and index. 


See also: 
14275 (forecast of iron-ore sources of 1972) 
14289 ( iron-ore resources ) 
14673 (byproduct coke industry of Canada) 
14689 (economics of Ohio coal) 
14814 (economic trends in petroleum chemicals ) 
14815 (research and development costs in chemical 

industry ) 

14831 (possibilities of chemicals from coal) 
14834 (economics of synthetic fibers ) 
14852 (Canadian petrochemical expansion ) 
15303 (Report on Germany—new subscription ) 
15314 (statistical inference in economic models ) 


36. MISCELLANEOUS 


15284* Bactericidal, Protozoicidal, and Fungicidal Prop. 
erties of Thiolutin. H. Seneca, J. H. Kane, and J. Rocken- 
bach. Antibiotics and Chemotherapy, v. 11, July 1952, p. 357- 
360. 

Brief analysis of experiments performed on the above. Results 
show Thiolutin to be a potent antibiotic against bacteria, 
pathogenic fungi, ameba (E. histolytica) and hemoflagellates 
(L. oabenk L. tropica and T. cruzi). Tables. 


15284a* Symposium on Utilisation of Atomic Energy, 
Atomic Scientists News, v. 2, Sept. 1952, p. 1-30. 

Consists of following papers: “Prospects for Nuclear Power”, 
F. E. Simon; “Nuclear Power in Relation to Conventional 
Power Resources”, O. A. Saunders; “The Production of Fissile 
Material”, F. Hoyle; “Atomic Weapons for Great Britain”, H. 
W. B. Skinner; and “Utilisation of Atomic Energy in Britain, 
Political and Strategic Aspects”, J. H. Fremlin. 


15285* The Sympathomimetic Drugs. J. L. Boyle. Drug & 
Cosmetic Industry, v. 71, Sept. 1952, p. 320-321, 403-408. 

pipe sor sng ad and chemistry of above drugs, all of which have 
a similar effect to epinephrine (adrenaline ). 


15286* Important New Ideas in Warehousing. Flow, vy. 7, 
Oct. 1952, p. 60-63. 

Describes the cyeaeting details of the Shoe Corp. of America’s 
new Columbus, Ohio distribution center. Photographs. 


15287 Nickel and Nickel-Base Alloys. H. O. Teeple. In- 
dustrial and Engineering Chemistry, v. 44, Oct. 1952, p. 2325- 
2338. 

Annual construction-materials review. Summarizes work done 
on above in reference to composition of alloys, properties of 
alloys, magnetic properties, high temperature properties, fabri- 
cation including welding, mechanical forming and coating, and 
applications. 293 ref. 


15288 = Stainless Steels and Other Ferrous Alloys. Walter A. 
Luce. Industrial and Engineering Chemistry, vy. 44, Oct. 1952, 
p. 2348-2359. 

Annual construction-materials review. Basic information was 
reported on topics of corrosion, heat resistance, physical and 
mechanical properties, welding, and other fabrication means 
and typical inalieadtae, 287 ref. 


15289 Less Common Metals. L. F. Yntema and Wilfred R. 
Bekebrede. Industrial and Engineering Chemistry, v. 44, Oct. 
1952, p. 2364-2370. 

Review of past year’s literature on Ta, Ti, Zr, Mo, and the 
noble metals as construction materials. Properties and applica- 
tions. 148 ref. 


15290 Sale of Uranium Contaminated Steel Scrap Recom- 
mended. Hanson Blatz. Iron Age, v. 170, Sept. 25, 1952, p. 
125-127. 

Above recommended by a division of Atomic Energy Commis- 
sion. A study indicates use of the scrap will not affect persona 
health or the steel product made from the contaminated scrap. 


15291 Electrolytic Manganese Acceptance Grows. C. L. 
Mantell. Iron Age, v. 170, Sept. 18, 1952, p. 168-172. 

Surveys present status of electrolytic Mn, 99.97% pure. Chemical 
analysis, production, physical properties ,allotropism and transi- 
tion points, properties of alloys, and applications. It is supplied 
as a cathode chip. 11 ref. 
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15292 Metals for Tomorrow. Iron Age, v. 170, Oct. 9, 1952, 
p. 259-290. 
Series of articles on Ce, Ge, Li, Mo, Se, Si, V, Ti, and Zr 
designed to answer such questions as what is their availability; 
what are their properties and prospects; where can they be 
obtained and at what price? Except for Ti the articles are brief 
and are complete revisions, for publication here, by the staff 
of Battelle Memorial Institute of earlier compilations by the 
same staff. The article on Ti is separately abstracted. 


15293 Titanium—Our No. 1 Problem. Parts I and Hl. D. 
L. Brown. Iron Age, v. 170, Oct. 9, 1952, p. 260-279; Oct. 16, 
1952, p. 105-115. 

Part I deals with above under the following headings: experi- 
mental applications; fabricating methods; forging practice; 
welding techniques; and matching methods. Information is 
given also on economics and a description of the modified Mg 
reduction process for Ti. Part II deals with sources of ore, melt- 
ing techniques, and casting by skull melting. Tables, diagrams, 
graphs, photographs, and photomicrographs. Bibliography. 


15294* The Atomic Energy Commission Looks at the 
Future. T. Keith Glennan. Journal of Engineering Education, v. 
43, Sept. 1952, p. 18-22. 

Discusses such topics as future needs for manpower, and co- 
operation between AEC and the universities. 


15295 Carbon and Low Alloy Steel Castings. Philip 
O'Keefe. Materials & Methods, v. 36, Sept. 1952, p. 119-134. 
Discussion of above includes properties, specifications, design, 
joining, heat treating, and inspection. Photographs, tables, and 
diagrams. 


15296 Manganese-Silicon and Manganese-Nickel-Chromi- 
um-Molybdenum Steels. Materials & Methods, v. 36, Sept. 
1952, p. 139. 

Materials data sheet on AISI Types 9255, 9261, 9440, and 9450 
steels. Covers physical and mechanical properties, heat treat- 
ment, fabricating properties, corrosion resistance, available 
forms, and uses. 


15297 The Plansee Seminar. A Brief Account of the Con- 
ference Proceedings. Metallurgia, v. 46, Aug. 1952, p. 94-98. 
Conference, sponsored by the Metallwork Plansee, was held at 
Reutte, June 1952. Main themes were: physical metallurgy; 
hard metals; and general powder metallurgy. Topics included: 
nature of metals and their significance for powder metallurgy; 
dry metallic wear; crystals; hardness; diffusion: bonding of 
monocarbides; electron theory of strength or hardness; inor- 
ganics in high vacuum; solid surface reactivity; thermoanalysis 
using a microscope; ternary system-W-C-Co; carbide solu- 
bilities in Co, Ni, and Fe; prepn. of purest titanium carbide; 
solid solutions of hard metals, silicizing W and Mo; properties 
of hard metal alloys in relation to composition; ceramic-coated 
metals; ternary systems containing 2 transition metals and B, 
and bond strength; microhardness; liquid phase sintering; high- 
strength heat-treatable products from alloy powders; metal 
powder adhesive force; lattice changes in relation to sintering 
process; deposition of V from gas phase; physical analysis of 
sintering process; and powder metallurgy of Al. 11 ref. 


15298 Historial Aspects of and Conservation in Con- 
structional Alloy Steels. John Mitchell. Metal Progress, v. 62, 
Oct. 1952, p. 97-103, 144. 

Surveys past and agen conservation of critical materials (Ni, 
Cr, Mo, Mg) in alloy steel. Graphical information. 


15299 The Metallurgy of Zirconium: Its Extraction, 

Fabrication and Properties. (Concluded.) A. D. Merriman. 

- Treatment and Drop Forging, v. 19, Sept. 1952, p. 413- 
‘. 

Discusses workability of Zr metal. Corrosion properties and 

potentialities of Zr as an alloying element are given and some 

of present day applications are mentioned. 23 ref. 


15300* The Secondary Aluminum Industry in the U. S. A. 

Modern Metals, v. 8, Sept. 1952, p. 52-54, 56. 

Digest of a report by a group of European technical observers 
on a United States tour. Deals with general nature of 

secondary industry, processing of scrap into ingot, casting pro- 

cesses, wrought products, applications, alloys, and pene SD of 

Production and research. Diagrams. (To be continued. ) 


15301* Improved Tools and Methods Keep Drilling Costs 
Down. H. B. Woods. Oil and Gas Journal, v. 51, Oct. 6, 1952, 
p. 90-92. 

Describes standard practices and newer developments of above. 
Includes oil-emulsion muds, air or gas as a eee fluid, jet 
bits, stabilizers, diamond core a drilling bits, and mud- 
operated percussion tools. 


15302* Development and Research in the Coatings Ma- 
terials Industry. Part VIII. Research and Development 
Technics for Paint Production Methods. Howard C. Wood- 
ruff. Paint and Varnish Production, v. 42, Sept. 1952, p. 29-31, 
Discusses guides for action in determining product diversifica- 
tion, establishing a product line, setting up controls, effective 
instrumentation, and assuring cost reduction. 


15303* Report on Germany. Published quarterly by the office 
of the U. S. High Commissioner for Germany. 


New periodical subscription. 


Miscellaneous Publications 


15304 The Technology of Uncommon Metals. Bruce W. 
Gonser and others. “Resources for Freedom. Vol. IV. The 
Promise of Technology” (U. S. Govt. Printing Office, Washing- 
ton), 1952, p. 95-114. (T13 Un3r) 

Each metal or group of metals is discussed briefly to show its 
probable future technological development and how it may 
affect supply or usefulness of other metals. Includes sections on 
alkali metals, alkaline-earth metals, antimony, arsenic, bismuth, 
boron, cadmium, gallium, germanium, hafnium, indium, mer- 
cury, platinum-group metals, rhenium, selenium, silicon, tellu- 
rium, thallium, thorium, cerium, and other rare earths. 57 ref. 


15305 The Use of Machine-Sorted Cards in Documenta- 
tion. Betty Brown Porter and George S. Crandall. Third World 
Petroleum Congress Proceedings, sec. X, 1951, p. 1-12. 
Describes a method for maintaining a centralized or library 
bibliography covering the petroleum field and related fields 
wherein searching is conducted very rapidly by punched-card 
machines of the IBM or Hollerith type. It is used by Socony 
Vacuum Laboratories, Paulsboro, N. J. 


15306 Petroleum Research in the Independent, Nonprofit 
Laboratory. Frank C. Croxton. Third World Petroleum Con- 
gress, Proceedings, sec. X, 1951, p. 218-230; disc., p. 230-231. 
(TN863 C76a3) 

Reasons for industry's use of research institutes are examined 
as they apply to petroleum investigations. A large number of 
petroleum-research projects at the institutes are conthed with 
emphasis on scientifically and economically rewarding results 
therefrom. They range from comparatively small-scale studies 
for small firms having no research facilities themselves, to large 
and diversified projects sponsored by petroleum companies 
whose own research laboratories employ several hundred in- 
dividuals. 


15307 Petroleum and Natural-Gas Research Program, Bu- 
reau of Mines, Fiseal Year 1951. R. A. Cattell and Others. 
U. S. Bureau of Mines, Information Circular 7643, Aug. 1952, 
46 pages. (TN21 Un3i) 

Reviews the above in oil and gas development and production, 
secondary recovery, petroleum chemistry and refining, thermo- 
dynamics of petroleum, transportation of natural gas, etc. 


Books 


15308 Management Controls in Industrial Research Or- 
ganizations. Robert N. Anthony. 537 pages. 1952. Graduate 
School of Business Administration, Harvard University, Boston. 
(T175 An86m ) 

Presents the results of a broad, first-hand study of problems of 
administrative control of scientific-research activities in Ameri- 
can industry. Its 4 parts include a statement of problem, variable 
factors relating to it, current control practices, and case studies 
of control techniques in 4 specific laboratories of different sizes 
and kinds. Selected operating data for laboratories of different 
types are presented in an appendix. 
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86. Miscellaneous 


15309 You and Your Public. Rey. Ed. Verne Burnett. 205 
pages. 1947. Harper & Bros., New York. (HF5353 B93y ) 
Written originally as an aid for persons in business, charitable, 
labor, or olitical organizations in understanding themselves in 
relation to their publics. It also was planned as a practical guide 
for anyone interested in the new career of public relations. 


15310* Dictionary of Scientific and Technical Words. W. 
E. Flood and Michael West. 397 pages. Longmans, Green and 
Co., New York. (Q123 F65e) 

10,000 scientific and technical words in 50 subjects explained 
as to a person who has little or no knowledge of the particular 
subject. Pronunciatons indicated. Illustrated. 


15311 Microbiology of Water and Sewage. P. L. Gainey 
and Thomas H. Lord. 430 pages. 1952. Prentice-Hall, New 
York. (QR105 G12m) 

Intended as a guide in a course on the above. Includes basic 
information essential to an understanding of the principles 
underlying microbiologic phenomena encountered in connection 
with domestic water supplies and sewage systems as they affect 
public health. Includes brief chapter on treatment of industrial 
wastes. 


15312 Principles of Geology. James Gilluly, Aaron C. 
Waters, and A. O. Woodford. 631 pages. 1952. W. H. Freeman 
& Co., San Francisco. (QE26 641p) 

Concentrates on the analysis of processes that are at work upon 
and within the earth, rather than presenting a catalog of om 
criptive facts and terms. 


15313 An Outline of Metallurgical Practice. Ed. 3. Carle 
R. Hayward. 728 pages. 1952. D. Van Nostrand Co., New York. 
Serves as a ready reference book which gives modern practice in 
extracting and refining most of the metals and gives general in- 
formation regarding sources, uses, and important alloys. Specific 
metals are covered in 26 chapters. A final chapter discusses non- 
ferrous alloys. : 


15314 Statistical Inference in Dynamic Economic Models. 
Tjalling C. Koopmans, editor. 438 pages. 1950. John Wiley & 
Sons, New York. (HB171 K83s) 

Part 1 deals with simultaneous equation systems, treating suc- 
cessively problems of identification, problems of structural and 
predictive estimation, and problems of computation of esti- 
mates. Part 2 deals with problems specific to time series. It takes 
up trend and seasonality and other estimation problems of 
stochastic processes. Part 3 treats various aspects of the hy- 
potheses that may be incorporated in statistical models for dy- 
namic economics. 


15315 Foundations of Analysis. The Arithmetic of Whole, 
Rational, Irrational, and Complex Numbers. Edmund 
Landau. 134 pages. 1951. Chelsea Publishing Co. (QA241 
L23gtr ) 
A supplement to textbooks on the differential and integral 
calculus. 


15316 The Light Metals Industry. Winifred Lewis. 397 
pages. 1949. Temple Press Limited, London. (TP245.A4 L58L) 
Views the industry of light metals from a technico-economic 
approach, attempting to relate it in perspective to the whole 
structure of modern industry which has the great metal in- 
dustries as its base. Perhaps can be considered a “progress re- 
port” of the industry. Covers Al, Mg, and Be. Extensive tables 
on properties and specifications. Bibliography. 


15317 Radiocarbon Dating. Willard F. Libby. 124 pages. 
1952. Univ. of Chicago Press, Chicago. (QC798.D3 L6lIr) 

Author and associates have been doing pioneer research in 
establishing the age of fossil remains and thus ignoring the 
chronology of the Western Hemisphere. Covers background in- 


formation, sample preparation and measurement, equipment, 
and chemicals, plus a chapter on the significance for archeology 
and geology, by Frederick Johnson. Includes a complete list of 
dates obtained. 


15318 Compendium of Meteorology. Thomas F. Malone. 
editor. 1334 pages. 1951. American Meteorological Society. 
Boston. (QC852 Am35c ) } 
The first part is concerned with physical meteorology. Then 
comes a cuetinn of the upper atmosphere, extra-terrestria] 
effects on the atmosphere, and the meteorology of other planets, 
Dynamics of the atmosphere is followed by treatment of pri- 
mary, secondary, and tertiary circulations. Provides a_ logical 
treatment of synoptic meteorology and weather forecasting, and 
a discussion of the meteorology of the tropical and polar re- 
gions, and a section on climatology. Hydrometeorology, marine 
meteorology, biological and chemical meteorology, and_at- 
mospheric pollution are treated. Discussions of meteorological 
instruments and laboratory investigations, and the theory of 
radiometeorology and microseisms and their applications to 
meteorological problems constitute the final sections. 


15319 Musical Engineering. Harry F. Olson. 369 pages. 
1952. McGraw-Hill, New York. (QC225 OL8m) 

Covers nature of sound, music, musical instruments, acoustics, 
and hearing in both physical and some pyschological aspects. 
Musical instruments are described, with facts on construction, 
range, and characteristics. Theory of music, musical scales, nota- 
tion, and terminology are covered. 


15320 Numerical Methods in Engineering. Mario G. Sal- 
vadori and Melvin L. Baron. 258 pages. 1952. Prentice-Hall, 
New York. (QA297 Sa39n ) 

Intended to introduce both the student and the practicing 
scientist, and in particular the engineer, to those dean 
techniques which are needed more often in the solution of tech- 
nical problems. Presumes knowledge of the calculus and a 
smattering of differential equations. Numerous diagrams and 
problems with answers. 


15321 Metallurgical Engineering. Vol. 1. Engineering 
Principles. Reinhardt Schuhmann, Jr. 390 pages. 1952. Addison- 
Wesley Press, Cambridge, Mass. (TN665 Sch86m ) 

Chemical metallurgy in terms of basic scientific and engineering 
principles. Organized according to basic principles and unit 
processes rather than by metals treated. Integrates physical 
chemistry with metallurgical engineering. Emphasis on analysis 
and solution of problems. Volume 1 deals with principles com- 
mon to all the unit processes and includes extensive applications 
of the First Law of Thermodynamics. Chapters on fuels and 
refractory materials. 


15322* Mining Year Book. 1952. Walter E. 
compiler. 572 pages. ( Directory shelf. ) 

World-wide record of companies interested in the mining in- 
dustry—officers, property description, and economics. List of 
mining and consulting engineers, mine managers, and agents. 
Buyers guide. 


Skinner, 


15323 Technical Reporting. Joseph N. Ulman, Jr. 289 pages 
1952. Henry Holt and Co., New York. (PE1408 UL5t) 


Treats the principles that seem to be most overlooked by tech- 
nical writers. It is intended primarily for use in conjunction with 
reporting jobs assigned the student in one or more of his pro- 
fessional subjects or encountered by the graduate engineer or 
scientist in his work. Includes a chapter on visual presentation 
of information. 


15324 The United Nations. Background, Organization, 
Functions, Activities. Amry Vandenbosch and Willard N. 
Hogan. 456 pages. 1952. McGraw-Hill, New York. (JX1977 
V28u ) 

Prepared primarily for introductory college classes studying the 
United Nations system and contemporary international organiza- 
tion. 21 appendixes present such documents as the Charter of 
the U. N., Covenant of League of Nations, and the Atlantic 
Charter. 


15325 Geology. O. D. von Engeln and Kenneth E. Caster. 
730 pages. 1952. McGraw-Hill, New York. (QE26 En32g¢) 

A textbook tracing events from present to past, rather than in 
the conventional way, for a better understanding provides for 
clear expression, in logical order, of the basic aspects of all 
branches of geology. Extended readings listed at end of 
chapters. 
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15326 Patents for Technical Personnel. Worth Wade. 40 
pages. 1951. Chemonomics, Inc., New York. (T339 W1lp) 
Reference manual to provide supervisory and technical em- 
lovees and students of chemistry and engineering with in- 
Seeation on functions of a Patent Department, how to re- 
cognize an inventor, how to keep proper records, how to 
protect inventions, how to read a patent, and benefits to be 
derived by employee and a -company from inventions and 
patents. 

15327 Metallurgy for Engineers: Casting, Welding, and 
Working. John Wulff, Howard F. Taylor, and Amos J. Shaler. 
624 pages. 1952. John Wiley & Sons, New York. (TN665 
W95m ) 

The Ist half of book explains concepts and principles that under- 
lie metal processing from ingots to finished articles of commerce. 
The 2nd half deals with the processes themselves. Designed as 
a text for engineering students. Despite the title, a much wider 
range of material is covered in both theory and practice of 
metallurgy and metalworking. 


15328 East Germany Under Soviet Control. 95 pages. 1952. 
U. S. Dept. of State Publication 4596, Washington. ( HC2865 
Un3e ) 

Describes some of the important features of life in the Soviet 
Zone, as they are seen through the Berlin “window.” 


15329 Government-Owned Inventions for Free Use. 104 
pages. Government Patents Board, U. S. Dept. of Commerce. 
(Supt. of Documents, Washington ). (T212 Un3.3) 

Lists 2339 patents available free to manufacturers. They cover a 
broad range of fields including metallurgical. An index is 
provided by industry group. 


15330 An Introduction to Historical Geology With Spe- 
cial Reference to North America. Ed. 6. 555 pages. 1952. 
D. Van Nostrand Co., New York. (QE651 M6li6) 


15331 The Steel Company of Wales, Limited. A Technical 
Survey. 312 pages. Industrial Newspapers, Ltd., London, W. C. 
2. (TS330.G7 St32t ) 

Illustrated descriptions of the Abbey, Margam, Trostre, and 
Newport Works with an additional section devoted to telling 
how the plants were built and equipped. Includes blast furnaces, 
rolling and tinplate mills. 


15332 Resources for Freedom. Vol. I. Foundations for 
Growth and Security. Vol. Il. The Outlook for Key Com- 
modities. Vol. III. The Outlook for Energy Sources. Vol. IV. 
The Promise of Technology. Vol. V. Selected Reports to the 


Commission, 184, 210, 43, 228, and 154 pages. June 1952. 
Superintendent of Documents, U. S. Government Printing Office, 
Washington. (T13 Un3r) 

Report of President’s Materials Policy Commission. First volume 
presents a summary and broader analysis of Materials Problem 
and recommendations of the Commission for its solution. In 2 
subsequent volumes studies on specific materials and energy 
resources are presented. A 4th volume reviews opportunities for 
technology to help resolve some of the more cch iets prob- 
lems; this volume includes several reports prepared at Battelle; 
the 5th presents a few of the basic studies prepared to assist the 
Commission in its deliberations. 


15333 Tables of Spherical Bessel Functions. Vols. | and 
Il. 375 and 328 pages. 1947. Columbia Univ. Press, New York. 
(QA408 M42ta) 

These volumes are part of a series prepared by the Mathematical 
Tables Project, National Bureau of Standards. Present tables are 
of primary use in wave theory problems. 


15334 Third World Petroleum Congress, Proceedings. 
General Volume. 274 pages. Sec. I. Geology; Geophysics. 657 
pages. Sec. II. Drilling and Production. 723 pages. Sec. III. 
Physical Operations in Oil Processing. 195 pages. Sec. IV. Oil 
Processes Involving Chemical Conversions. 316 pages. Sec. V. 
Production of Chemicals From Petroleum; Their Properties and 
Applications. 218 pages. Sec. VI. Composition of Petroleum; 
Analysis and Testing; Measurement and Control. 542 pages. 
Sec. VII. Utilization of Oil Products. 506 pages. Sec. VIII. 
Construction of Equipment; Materials; Corrosion. 254 pages. 
Sec. IX. Transport, Storage, and Distribution. 197 pages. Sec. 
X. Economics and Statistics; Documentation; Education and 
Training; Legislation. 233 pages. 1951. E. J. Brill, Leiden, Hol- 
land. (TN863 C76a3) 

Includes 289 papers presented at meeting of May 28-June 6, 
1951 in The Hague, Netherlands. A minority (20-25%) of the 
papers are in French—the remainder in English. Selected papers 
are abstracted separately. 


See also: 

14296 (organization and research, Iron Making Div., 
BISRA) 

14307 (technology of Ti) 
14458 (atomic theory for students of metallurgy ) 
14654 (Al foil—production and characteristics ) 
14718 (human factor in manned rocket flight ) 
14863 (technology of ocean resources ) 
15107 (Insects—Yearbook of Agriculture, 1952) 
15221 (electronics in the modern office ) 
15283 (1952 official British handbook ) 



























ENERGY—KEY TO INDUSTRIAL MIGHT 


The following excerpts are from “Demands for Energy”, a paper 
presented by Richard J. Lund before the Energy Symposium of the 
Centennial of Engineering in Chicago. Dr. Lund directs engineering 
economics research at Battelle. 


The twentieth century will doubtless go down in history as the golden age 
of mechanical power, when humans first harnessed the earth's energy resources 
in a big way and put them to fabulous use in providing for themselves a maxi- 
mum of comfort and pleasure. At least, this will be said of the highly indus- 
trialized nations—especially the United States. 


... let's orient our thinking on the magnitude of our present-day energy use 
by citing a few familiar examples. Few of us realize that when we snap on the 
electric toaster for only one minute to get that slice of bread just the right shade 
of brown for breakfast, we're demanding total energy equivalent to that of a 
man working hard for about an hour and a half. Or when we run the mangle 
for an hour, we're consuming total energy equivalent to 110 men working hard 


for that same hour... . 


Therefore, as we talk about trillions of Btu of energy consumed . . . let’s not 
lose sight of the magnitude of these energy supplies, recalling that the hard 
toil of a human is equivalent in rate to only about 1/10 horsepower, or about 
254 Btu per hour. Stated another way, our annual energy demand in the United 
States of close to 40,000 trillion Btu is the equivalent of about 55 billion humans 
working § hours per day every day of the year—-almost a thousand times our 


present U. S. labor force . . . 


Energy demand is a pretty accurate yardstick of industrialization or general 
economic stature. We should therefore expect to find demands for energy con- 
centrated in those countries throughout the world that are most highly in- 
dustrialized . . . the United States consumes almost half the total energy used 
by all countries, and we consume about 4 times the amount used by our nearest 
competitor, the U.S. S. R. 
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ATTELLE INSTITUTE was founded by the will 
of Gordon Battelle as a memorial to the Battelle 
family. The Battelles were among the first settlers 

of Ohio and were prominent in the development of 
the state’s iron and steel industry. 


Gordon Battelle, last of the family line, was im- 
pressed with the benefits to be derived from industrial 
research and left his estate for the building and en- 
dowment of an Institute “for the purpose of education 
... the encouragement of research . . . and the making 
of discoveries and inventions for industry.” The Insti- 
tute began operations in 1929. 


As established, Battelle provides, on a not-for-profit 
basis, the physical plant, equipment, and personnel for 
conducting research. The great bulk of it is applied 
research conducted for industry and government. 


In keeping with its educational function, the Institute 
also conducts fundamental or basic research. Much of 
this research is financed from the Institute’s endow- 
ment, and the results are published for the general 
encouragement of science and industry, and to benefit 
the public welfare. 


Fields of research at Battelle include agriculture and 
practically all the industrial and engineering sciences. 
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ABBREVIATIONS USED IN SUBJECT INDEX 


Ac—acety] 

a.c.— alternating current 
addn.—addition 
a.m.—amplitude modulation 
app.—apparatus 
aq.—aqueous 

assoc.— associate (s) 
assocd.—associated 
assn.— association 
at.—atomic 
atm.—atmosphere (s), atmospheric 
at. wt.—atomic weight 
av.—average 
bacteriol.—bacteriological 
biol.—biological 
Bu—buty] 
caleg.—calculating 
calen.—calculation 
chem.—chemical 
coeff.—coefficient 
com.—commercial 
compd.—compound 
compn.—composition 
cone.— concentrate 
conen.—concentration 
cond.—conductivity 
const.—constant 
eryst.—crystalline 
erystn.—crystallization 
d.e.—direct current 
decompn.—decomposition 
deriv.—derivative 
det.—determine 
detd.—determined 
detg.—determining 
dil.—dilute 
diln.—dilution 
dissoe.—dissociate (s) 
dissocd.—dissociated 
dissocen.—dissociation 
distn.—distillation 
elec.—electric, electrical 
equil.—equilibrium (s) 
equiv.—equivalent 
estn.—estimation 


Et—ethyl 
exam,.—examination 
extn.—extraction 
F.M.—frequency modulation 
geol.—geological 
inorg.— inorganic 
insol.— insoluble 
lab.—laboratory 
manuf.—manufacture 
manufd.—manufactured 
manufg.—manufacturing 
max.—maximum 
Me—methy! 
mech.—mechanical 
mixt.—mixture 
mol.—molecule, molecular 
no.—number 

org.— organic 
Ph—pheny! 
phys.—physical 
powd.—powdered 
ppt.—precipitate 
pptd.—precipitated 
pptg.—precipitating 
pptn.—precipitation 
Pr—propy! 
prepn.—preparation 
qual.—qualitative 
quant.—dquantitave 
R.F.—radio frequency 
r.m.s.—root mean square 
satd,—-saturated 
satn.—saturation 
sep.—separate 
sepd.—-separated 

sepg.— separating 
sepn.—separation 
sol.—soluble 
soln.—solution 
soly.—solubility 
temp.—temperature 
U.H.F.—ultra high frequency 
V.H.F.—very high frequency 
vol.—volume 
wt.—weight 
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A 
Abrasion. (See also Cleaning; Wear.) 6318. 
of paint, 8008. 
of rubber, 837, 4774, 4787. 
Abrasion hardness, 7600, 10560. 
Abrasion resistance, of corundum, 12331. 
of GR-S vulcanizates, 12640. 
of paint vehicles, 851, 3516, 6387. 
of textiles, 6089. 

Abrasion testing, 5677. é; L 

Abrasives. (See also Polishing materials.) 1273, 
11763. 

boron carbide, 13086. 
coated, 8987, 11773, 13180. 
quartzite, 2553. 

Abrasives industry, 8346 (book). 

Abrasive wheels, 127, 1553, 6933, 6948, 12116. 

Absorbents, 3245. 

Absorption, chem., 609, 2793, 3180, 3229, 
$248, 3337, 6384, 7848, 9280 (book), 
9298. 

of radiation, 500, 2100, 3262, 4860, 6384, 
10504. 


sonic, 4903. 
ultrasonic, 716, 717. 

Absorption coefficient, 1907. 

Acaricides. (See also Insecticides.) 11187. 

Accelerometers, 505, 1034, 12108. 

Acenaphthylene, 1962, 3432. 

Acetaldehyde. (See also Vinyl alcohol.) 5845, 
7792, 8923, 9348, 9458, 11026, 12555, 
13886. 

Acetals, 3463, 14935. 

Acetates. (See also Acetic acid.) 779. 

Acetic acid, detn. of inorg. salts in, 5602. 

in glow-discharge electrolysis, 9387. 

oximetric titrations in, 1471. 

reaction with D, 7869. 

synthesis, 13880. 

system: 3-heptanol—H:O-, 

system: H.O—, 12497. 

vinyl ester, 805, 809, 1998, 6324, 7882, 
7893, 7973, 12602, 13866, 13914, 13916. 

Acetic acid, m-cresoxy-, 7309. 

, 2,4,-dichlore-5-iodo'™-phenoxy-, 

11219a. 

. (2,4-dichlorophenoxy)-(2,4-D), 

decompn. in soil, 11240. 

detection and detn., 7339, 12687. 

effect on plants, 1171, 1172, 4826, 8046, 

11171, 11222, 11236, 12684, 12706a, 
12709, 12713, 15037, 15044, 15067. 

effect on soils, 14024. 

mode of action, 12708. 

phytotoxic action, 15071. 

synthesis, 9424, 9425. 

, disodium ethylene-diamine tetra-, 
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11044. 











. (ethylene dinitrilo)-tetra-, 725, 1485, 
1824, 3315, 4286, 8914, 12025, 12062. 
——, mercapto-, 2773. 
——,  2-methyl-4-chlorophenoxy-, 7339, 
11240, 12706a, 12708, 12709. 
——, 2-naphthoxy-, 3387. 
—_——, naphthyl-, 15066. 
—_—, phenyl-, 6423. 
. trichlore-, 12010. 
. (2,4,5-trichlorophenoxy)-, 15067. 
Acetoacetates, 7779. 
o-Acetoacetylphenol, 14552. 
Acetone, 3288, 7867, 9249, 11015, 11062, 
12497, 14950. 
Acetonitrile, fluorination of, 3378. 
Acetophenone, 2,4-dihydroxy-, 5644. 
Acetylene, 2571, 5658, 9267, 9679, 10969, 
12461. 
burning characteristics, 1629, 3029. 
in chem. processes, 12406, 13768. 
chemistry and production, 6099 (book). 
polymerization, 11030 
properties, 4586. 











Acetylene, dideutero-, 1629. 
Acetylene compounds, 1967, 3390, 11054. 
Acetylene peroxide, 6252. 
Acetylene reactions, 755 (book), 9428, 14940. 
dchromobacter iophagum, 15076. 
Acids, aliphatic, 10388, 12545. 
aryloxy, 2061. 
detn. of, 417, 2797, 4281, 5596, 13455. 
dibasic, 3377. 
as lubricants for metals, 1772. 
org. 5596, 7910. 
recovery from pickling solns., 12960. 
thio, 6369. 
Acoustic field, 4331, 5108. 
Acoustics, 2169, 8222 (books). 
Acrylic acid. (See also Vinyl comopunds.) 811, 
5601, 13840. 
——. g-ehlore-, 1451. 
—.,_ g@-eyano-4-(2,4-dichloropheny!)-, 
15078. 


Acrylonitrile, 690, 3412, 5601, 12541, 14979. 

Actidione, 15074. 

Actinometry, 7368. 

Actinomyces Iraeli, 11554. 

Actinomycetes, 15058. 

Activation energy. (See also Heat of activation. ) 
754, 7890. 

Activity coefficients, 13520. 

Adhesion. (See also Wetting.) 838, 1768, 
2037 (book), 4686. 

Adhesives, 2037 (book), 3474, 3486, 9497, 
11102, 11119, 11129, 14984, 14988. 

for metals, 6358 (book), 7979, 12585. 
for paper, 820, 4736. 

for rubber, 9576. 

for shoes, 7950, 12626. 

Adsorbent materials, 4321. 

Adsorption, 1813, 1897, 2019, 3241, 3495, 
4625, 6194, 6195, 6196, 6236, 6301 
(book), 8114, 10977, 10986, 11373, 
12564, 13557, 13831. 

in beds, 4600, 9353. 

of gases and vapors, 710, 755, 757, 1332, 
1918, 3327, 4634, 4689, 6161, 6186, 
11885, 12511, 13858. 

of hydrocarbons, 736, 1879, 1949, 13783. 

of ions, 2369, 6182, 9905. 

on kaolinite, 744. 

on metals, 710, 1332, 2660, 10515. 

on quartz, 2369, 9905. 

on resins, 6236 


on silica gel, 5599, 6186, 12516. 
Adsorption apparatus. (See also Beds.) 2863, 
10844. 


Adsorption isotherms, 6145, 6160, 6192, 6202, 
7788. 

Aclotropy. See Elastic properties. 

Aerobes, 12160. 

Aerodynamic drag. (See also Flow, acrody- 
namic.) 953, 2154, 4870,, 6559, 8352 
(book), 8950, 11360. 

Aerodynamic heating. (See also Heat transfer; 
Skin friction.) 3579, 6509, 8210, 12749, 
15135. 

Aerodynamics. (See also Aircraft wings; Air- 
foils; Boundary layer; Flow, aerodynamic; 
Shock waves; Supersonic motion; Wind 
tunnel testing.) 888, 4915, 6470, 8079, 
8194, 9697, 11266, 15138; 601, 6752, 
9704 (books ). 

flutter, 2155. 
supersonic, 942, 952, 2066, 8194, 14090. 

Acrophysics, 889. 

Aerosols. (See also Air pollution; Colloids; Dust; 
Particles.) 1600, 4434, 6220, 7829, 10970, 
12211. 

analysis of, 4373, 5777, 9036, 10468, 14633. 
filtration of, 735, 4430, 11094. 

Aggregates. (See also Concrete; Mortar; Sand. ) 

4510, 9164, 10725. 
beneficiation of, 1095. 
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fine, 1713, 1714. 
lightweight, 3095, 4515, 5960, 7639, 10737. 
reactions with cement, 5985, 10730. 
testing of, 10728, 10731. 

Aging. (See also Hardening.) 
of metals and alloys, 266. 

Agitators. See Stirring apparatus. 

Agricultural chemistry, 878 (book). 

Agriculture. (See also Agronomy; Farms; Fer- 
tilizers; Plants.) 4409, 11177, 15069; 879 
1054, 3552, 6458, 8072, 11254, 11255" 
11256, 12726 (books ) 

aircraft in, 3545. 

by-products of, 6415. 

onions for, 6455 (book), 12689, 12719. 

chemurgic materials from t 25 

Dept. of, 6460. . 

rac — wy in, 2057, 4831, 6428. 

research, 1814, 9605, 11237 2° 272: 
—_ 1237, 11238, 12723, 

remy _ ( book ). 

r. (See also Atmosphere; Flow 4 ic; 
ae lly t ¢; Flow, aerodynamic; 

analysis, 533, 4265, 7298, 7327. 

app. for producing controlled humidity and 
pressure, 10517. : 

ae of, 3192, 14703. 
tration and purification of, 530, 4420, 5834 

flow of, 8190, 8213, 11277, 11309, 12740. 
-%, 11277, 11309, 12740, 

humid, 9345, 12254. 

pressure fluctuation measurement, 5711. 

properties, 1864, 1941. 

sampling of, 1594. 

sepn. at low temps., 3280. 

ultrasonic waves in, 15111. 

velocity detn., 4353, 7426, 7534. 

Air conditioning. (See also Cooling; Space heat- 
ing.) 4480, 5888, 7480, 13637 

of laboratories, 10641. 
panels for, 4478, 7533, 9079. 

Aireraft. (See also Armor and ordnance; Avia- 
tion; Boundary layer; Helicopters.) 4483 
6722, 8195, 9093, 10647, 10679 (book): 
14712, 14713, 14730, 15145 ; 


components, 652, 2144, 10198 ‘ 
13726, 13730, 14114. pi J 
control of, 3073, 6009; 12305, 12307 


( books ). 

design of, 601 (book). 

equipment, 3754, 6652 (book) 7¢ 7 
11405, 12818, 12835, 128g0 1478. 

flutter, 8358 (book. ) 

performance, 600, 12307 (books). 

propulsion, 1665, 3051, 8079. 

radiant heat exchange of, 3615. 

sailplane, 11267. 

simulator for, 15200. 

stability of, 4389; 12305, 12307 (books) 

stresses in, 3138, 6018, 10198. 

target, 10646. 

testing of, 1697. 

——— in, 8358 (book). 

reraft engines. (See also Jet propulsion; 
Rockets.) 594, 1741, 3069, 8746. 15138 

control analysis of, 7570. 

exhaust flaming in, 12286. 

flow about cowlings of, 4914. 

fuel “gasifier” for, 14671. 

fuels for—See Fuels. 

instrumentation for testing, 1697. 

jet, 304, 594, 1683, 2898, 3053, 5019, 6509, 
7542, 8579, 8706, 9126, 9129 (book), 


10068, 10568, 11742, 11775, 12202, 
12277, 12312, 12326, 12819, 13306, 
13580, 13648, 13666, 13667, 13668, 


14340, 14652, 14756 
lubrication of, 7647. 
pulse-jet, 14735. 
ramjet, 1700. 
reciprocating, 594, 595, 7560a. 
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turbine, 4493, 14728. 
turbo compound, 3062. _ _— 
jet, 1677, 3054, 4494, 5907, 7541, 
STL 7572, 7573, 10643, 10663, 10676, 
10678, 12296, 12303. 
a rop, 5910, 7575, 10645, 10656, 
59a, 12296. = 
~ and corrosion in, ! ‘ 
Pern 4 manufacture, 1044, 7933, 11698. 
castings, 85, 2969, 11664. a3 
coatings, 3113, 12322, 12674. 
finishing, 1276 
mee adhesive, 1208, 3113, 13905. 
materials, 1072, 2955, 3905, 4193, 4404, 
7653, 9023, 10260, 13352, 13568, 13575, 
so U.S.S.R., 514. 
metallurgy in 
plastic tooling, 1191, 4755, 12334. 
plating, 2565, 10559. 


presswork, 3. ses. 
treatmen ” 
ay mT295, 1554, 3113, 3970, 3974 


3983, 11734, 11737. 
Aircraft wings. (See also Aerodynamics. ) 


—— characteristics, 6489, 11382, 


d ms sit} 4578 
Fr distribution on, 4917, 12802. 
performance, 2143, 4563. 
th 14786. 
ee and deformations i, 0676. 
8196, 819 a 
in aupersonic flow, 2116, 4919, 6527, 6559, 


swept back, 8161, 8185, 8202, 8203, 8204. 
tapered, 8205. 
testing of, 9108, 12119. 
in unsteady flow, 8081. 
ir filters, 
Sead Tbe also Aerodynamics.) 3560, 8188, 
10660. a 
aerodynamic characteristics, 900, 951, 159, 
4388, =. Party 
diamond *O115, 6490, 6526, 6561, 8209, 
11386. 
minimum drag, 4922, 15189. 
Air force installations. (See also Armed forces. ) 
Sens (Bes ale Acveccle; Air; Smoke; 
Huti also Aerosols; e § F 
mee Wastes.) 1595, 1596, 1597, 2994, 5831, 
9037, 10424, 10586, 10588, 12205, 12207, 
13594, 13599, 14658. 
in Cats 593, 12220 
ties, 3, 12220. " 
collecting equipment, 5823, 9029, 10579, 
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trol, 1595, 1596, 1597, 1599, 4421, 5821, 
005839, 7472, 7476, 7477, 7536, 9027 . 

9038 (book), 10585, 10592, 12206, 

12214. 
by drying operations, 13595. 
effects, 4840, — eit 
by freight termina Ss, ; ae 
by fuel burning equipment, 10626, 12255, 

by gray-iron foundries, 10589. 

by incinerators, 7538 

legislation, 10578. 

peticles, SOO — 
Airports, (boo Ls 
die ereampentntiet. 5018; 3760, 3767 
Air war, psychological effects, 14260. 
Albumins. (See dlso Proteins.) 1955, 3254, 

13883. “ 
Alcohols, 410, 1808, 3300, 6267, 9422, 9447, 
10372, 13875, 14932, 14965. 

acetylene, 1974. 

alicyclic, 10419 

aliphatic, 7819, 10419, 13890. 

allyl, 9618 

ethylene, 1974. 

n-heptanol, 35758. 

as lubricants for metals, 1772. 

methyl alkylcyclopropy! carbinols, 6253. 

nitro, 3292. 

phenolic, 6270, 7954. 

poly-, 13894. 

primary, 769, 9322. 


tertiary, 11047. ; es 
seeps. ee Iron alloys, aluminum-Co-Cb- 


Aldehyde N “6269, 9217, 12561, 13874. 
‘ali rdw. 3449, 12539, 13886, 14941. 
hydration of, 1944. 
oxidation of, gr on 

lymerization o 
couiiene a pe 14959. 

Aldrin, 6409, 

Alfalfa, 2048, 2051, 3549, 4815, 11169, 12678. 

Algae, 14004. 
lue-green, 9609, 11243. 
marine, 7701, 13769. 
soil, 009. 


( books ). 


Algal chemicals, 7701. 
Alginates, 9329, 9449, 9450. 
Alginice acid, 820. 
Aliphatic compounds, 12571 (book). 
Alkalies, 2797, 4661, 4698, 5651. 
Alkali metal acetates, 779. 
Alkali metal halides, 1494. 
Alkali metals, 395, 1451. 
Alkaline earth diuranates, 
Alkaloids, 6259. 
Alkoxylation, 6125. 
Alkylammoeonium uranyl dithiocarbamates, 7879. 
Alkylarylsulfonates, 9460. 
Alkylation, 4633, 14833. 
of aromatic compds., 1973, 4709. 
catalysts in, 3282, 4710. 
of isopropylbe nzene acetylene, 11014. 
of silane, 25. 
Alkyl chlorides, 1973. 
Alkyl compounds, 7780. 
Alkylene sulfides, 12601. 
Alkyl groups, 403, 782. 
Alkyl halides, 771. 
Allene, hydrogenation of, 12556. 
Allethrin, detection of, 4310. 
Alloys. (See also specific alloys. ) 
aging of, 4091. 
chem. analysis of, 5645, 8831. 
compns. and Souetions. 9881 (book). 
corrosion of, 2755, 276 
crystal growth in, 2653, ‘501: 31. 
ionic radii of elements in, 5448. 
liquid-solid reactions in, 4092. 
magnetization in, 5428. 
oxidation, high-temp., 10356. 
plastic deformation of, 5514, 10200. 
properties, 265, 4129, 4135, 5365, 5368, 
11888, 14457 (book). 
soldification of, 5397 (book), 8755. 
for springs, 9021. 
structure vs. heats of formation, 8641. 
thermodynamics of, 5450, 7173 (books). 
transformations, order-disorder, 265. 
in watch manuf., 5812. 
Allyl chlorides, 7870. 
Allyl halides, hydrolysis of, 13879. 
Allyl iodide, 7890. 
Allyl methacrylate, 7976, 9550. 
Alnico. See Permanent magnet materials. 
Alpha-rays. (See also Helium; Radiation.) 2896, 
9679. 
bombardment effects, 748, 919, 920, 943, 
6184, 8170. 
Alsifer. See Iron alloys, aluminium-Si-. 
Alum. (See also Chrome alum.) 6043. 
Alumina. (See also Aluminum ores; Bauxite; 
Boehmite; Corundum.) 460, 4625, 12493, 
13831. 
abrasives, 5950. 
activated, 711, 3281, 7808, 10942. 
analysis, 421, 2794, 6135, 10448. 
gel, 709. 
hydrated, 1914, 7631, 10972. 
interaction with metals, 13716. 
melting of, 11604. 
production of, 19, 6193. 
reduction of, 3830. 
sintering’ of, 11712. 
system: BaO—, 5923. 
system: BaO—-TiO.—, 10698. 
system: CaO—FeO-, SiO, 9153. 
system: CaO-SiO.—, 1718. 
system: GasO.-H-O-, 9132. 
system: TiO-—SiO.— ,10698. 
Aluminosilicates. (See also Aluminum silicates. ) 
4634, 4711, 4712. 
Aluminum, 8778. 
analysis—(See also “analysis” under Alumi- 
num alloys.) 398, 399, 1446, 1447, 2771, 
4248, 4296, 4315, 4845, 5594, 5646, 
5662, 7287, 7292, 7351, 8829, 8860, 
8886, 10433, 10448, 12016, 12017, 13441. 
annealing, 2638, 3995, 3996, 13415, 14368. 
anodized, 187, 2567, 4008, 10074, 11781, 
13162, 13379, 15254. 
anodizing of, 209, 224, 1271, 2274, 2733, 
4008, 4032, 5285, 10076, 13162, 13171, 
13184, 14384, 14385, 14386. 
applications, 523, 1584, 2959, 2969, 3721, 
4026, 4401, 4403, 4407, 4418, 5819 
(book), 6891, 7470, 7471, 8297, 8308, 
8424, 8778, 9022, 10318, 10572, 11414, 
11507, 11698, 11983, 12194, 12196, 
13567, 14651, 14723. 
beams, 1228, 1231, 7219. 
billets, 1131. 
bonding to steel, 11634. 
brass plating on, 7093. 
brazing of, 147, 2491. 
for cable sheaths, 521, 13586. 
cadmium soly. in, 7155. 
castings, 69, 73, 133, 1056, 1362, 1541, 
3892, 4017, 5128, 5153, 6885, 6893, 
7432, 12196, 13067, 13092. 
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in chem. equipment, 1584, 5819 (book). 

chemically polished, 10074. ) 

chromating, 13177. ! 

chromium plating, 10087, 13168. 

cladding of. 9856. i 

cleaning, 2584, 2578, 3974, 5283. 

coatings, 1415, 2550, 4018, 4034, 70990 | 
8406, 8576, 8582, 8589, 8590, 8594) 
8600, 10091, 10184, 11634, 11776, 11790. 
13173, 13185, 14519. : 

coatings for, 2274, 2560, 2576, 4032. 405] 
5294, 8451, 8598, 13162, 15025. ; 

columns, 11920, 14800. 

consumption, 2287. j 

containers, 2973, 3920. 

continuous casting, 6914, 8451, 8454 

copper-clad, 2965, 12201, 14243. 

as copper substitute, 2957, 7471. 

core losses, 10195. 

corrosion, 358, 366, 1584, 2753, 2958, 8778. 
8784, 8795, 8796, 10345, 10351 5 Oh 
13389, 14504, 14509, 14510, 14523. 

couples with Cu, 8670. 

creep, 324, 366, 2958, 7175, 11941, 1330], 
13307, 13363. 

decals of, 2972. 

design of structures of, 12395. 

deuteron stripping reaction with, 14451. 

die casting, 1155, 3875, 9977, 11660, 13053. 
13068. 

die castings, 1056, 2452, 3892, 5277, 5315. 
5808, 9977 

for dies, 1585. 
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diffusion of, 4090, 5375. 
drawing, 3944, 14 3: 33. 
economic trends, 2312, 3727, 4999, 11524 


electrode potentials, 4116. 

electrodeposition, 2554, 5292, 8583. 

electrodeposits, 2553, 10069. 

electroforming, 2544. 

electrometallurgy, 3830, 11616, 13010, 13039 

electron microscopy, 242, 14415. 

electroplating on, 4032. 

electropolished, 13183. 

embossing, 12916. 

etching, 1297, 8294. 

extrusion, 1182, 3916, 9600. 

fatigue, 1382, 2690, 2716, 10295. 

in ferrosilicon disintegration, 269. 

films, 14609. 

finishing, 2578, 1007 ." 11775. 

foil, 526, 2976, 8668, 9826, | 

forging, 1182. 

forming, 11696, 11698. 

fracture, 10234. 

frictional properties, 7180. 

grain growth and orientation, 257, 2620, 
3744. 
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grain refinement in, 9961. 

in gun metal, 7235. 

hardening, 312, 3995, 13145. i 

hardness testing, 5453, 10267. 

heat treatment, 14368. i 

high-purity, 386, 1057, 7067, 7140, 8717, 
8721, 8722, 8730, 10122, 10236, 11817. 
11847, 13289, 13302. 

indium soly. in, 7155. 

investment castings, 6898. 

ions, 7817. 

in iron deoxidation, 48. 

joining, adhesive, 149, 5237. 

joining to Cu, 5236. 

machining, 3919, 8477, 14339 (book). 

magnetic properties, 4147, 13264. 

markets, 3732. 

mech. properties, 5528, 7459, 8763, 8778, 
9682, 13374, 15135. 

melting, 11609, 11662. 

metallizing of forming dies of, 1262. 

metallography, 11791. 

metallurgy, 8424, 9856. 

molten, 11635, 12197, 13275, 14439. 

molybdenum disulfide adherence to, 4562. 

monopolies in, 6703 (book). 

nickel plating on, 7093. 

nucleation, 13067. 

oxidation, 7269. ; 

oxide-coated, 8598. 

oxide films on, 214. 

oxygen adsorption on, 2679. 

pellets, luminosity in flight, 6498. 

permanent-mold casting of, 3894. 

phase diagrams, 9856. 

photography on, 2274. 
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pipes and tubing, 152, 521, 7464, 8478, 
10327, 11960, 11981. 

pitting, 366. 

plastic deformation, 311, 1401, 2647, 3919, 
8699, 10254, 14467. 

plastic properties, 5496. 

plates, 8712. 
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ng, 5311, 7065, 10069, 10075. 
Pishing, 224, 1269, 2578, 4032, 5275, 
10095, 13183, 14396. 
onization, i. 
_ products, 2488, 7115, 10150, 13113, 
13115, 13571, 14520. 
powders, 141, 3955, 6957, 6967, 11868, 
13113, — noe 
roduction, © 
proton scattering by, 7163, 813 
radiation chocaption in, 11350, i361, 11363. 
radiography of, 
recrystallization, 4431. 
refining, 5117, 11616. 
removal from brasses and gun metals, 7235. 
research, 5023, 9869. 
resistivity, 2661, 13264. 
riveting of, 2491, 5255, 7026. 
rolling, 6914, 8451, 11674. 
rolling defects, 8471. 
secondary, 1129, 5117, 7470 


sheets, 132, 2481, 2751, 5512, 6951, 7466, 
10566, 12174, 13094. 

hot ening of 

ieee exyenel,, 4200, 7131, a 7214, 
7228, 8700, 8762, 14404, 1442 


slip in, 312, 1401, 2711, 5520, 13288, 14480. 

soldering, 1246, 5229, 5233, 13133. 

solns. of, 4249, 5398, 5445, 7241. 

specification for, 10551. 

spinning, 5189. 

in steel deoxidation, 2420. 

as steel substitute, 7471. 

stress analysis, 11946. 

stress recovery in, 8652. 

strip, 6914, 8451, 13184, 14385. 

structure of, 244, 1284, 2705, 5463, 6224, 
7112, 7192, 8652, 8699, 11941, 13288. 

system: "ee phosphide—iron phos- 
phide-, 1318 

tensile el curves, 5459. 

tensile strength, 336, 1342, 13301. 

thermal cond., 1327, 14435. 

thermal expansion, 3570, 8685. 

as tinplate substitute, 7471. 

tin soly. in, 7155. = 

water vapor adsorption on, 757. a 

welding, 147, 164, 1242, 1246, 2496, 3970, 


6968, 6970, 6971, 7024, 7026, 8512, 
8523, 8538, 8544, 10031, 11722, 11736. 
welds, 1246, 1554, 8512, 8538, 11722, 
11960, 13125. a 
wires, 523, 1309, 1582, 2957, 2960, 5509, 
7242, 7459, 7471, 9711, 10203, 10573, 


11413, 13125, 13143. 
zine plating on, 206, 7093. 
Aluminum alloys, age hardening, 2527. 
aging, 7233. ota 
analysis, 420, 1479, 5646, 7328, 7351, 
10432. 
annealing, 3995, 3996, 13145. 
anodizing of, 187, 4027, 8578, 11792. 


applications, 131, 521, 652, 1584, 1772, 
2565, 2740, 2978, 3141, 3897, 4403, 
4407, 4417, 4418, 7456, 7471, 8778, 


9019, 9856, 10318, 10327, 11507, 12194, 
14651. 
beams, angle section, 652, 890, 1399. 
bend testing, 14471. 
billets, 8720. 
bonding of, 11123. 
brazability, 7233. 
brazing, 1211, 2498. . 
om. of, 1168, re; 3883, 5109, 5150, 
6911, 6914, 7233, 13588. 
ae 247, 2964, 5165, 5291, 5685, 6882 
6911, 7179, 7217, 9975, 10204. 
chromating of, 13177. 
chromium plating on, 5313, 7063. 
cladding of, 
cleaning, 2584. 
coatings for, 4028, 5291, 
compns., 8778. 
compressive strength, 7237, 11939. 
copper plating on, 5313. 
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corrosion of, 1408, 5572, 10351, 11542, 
13389 
resistance, 2758, 7233, 10319, 


corrosion 
14645. 
creep, 2683, 10302, 12374, 13307, 13363. 
creep strength, 8750. 
testing, 319, 10246. 
in design, 12395, 
die caster for, 997( 
die casting of, 92, 3439, 3888, 11660. 
die quenching, 9997. 
drilling of, 1191. 
economic and technical tre me 2288. 
effect on lubricating oils, 
elasticity modulus, 14240, M1468. 
electrodeposition, 4039. 
etching, 4046. 
extrusion, 11542, 13588. 


fatigue strength, 1382, 2716, 4201, 8766, 
10048, 10222, 10290, 10291, 10293. 

fatigue testing, 7205, 10299. 

fluidity, 1158. 

forging, 2459, 13082, 13588. 

forming, 113, 137 (book), 1191, 3947, 
10006, 

foundry practice, 3897. 

free machining, 3740. 

gas removal from, 9963. 

gold plating on, 5313. 

grain growth in, ???? 

grain refinement in, 87, 9961. 

hard-surfacing of, 4027. 

heat treatment, 3991, 3997, 4002, 5273, 
11542, 13145. 

joining, adhesive, 149, 1208, 6969, 11119. 


machinability, 120, 7233. 

machining, 8477, 1 3588; 137, 14339 (books). 

mech. properties, 120, 332, 3897, 7233, 
8778, 11542, 13374. 

metallography, 11791. 

metallurgy, 9856. 

nickel plating on, 5313. 

non-destructive testing, fluoroscopic, 1551. 

phase diagrams, 9856 

phys. properties, 3897. 

pickling, 4046. 


plastic properties, 13339. 
ee. 400, 2512, 7236, 8501. 
-oisson’s ratio, 4199, 14468. 


polishing, 1269. 

precipitation hardening, 3995, 13145. 
precipitation of fumes from, 9031. 
radiography, 5361, 5386. 


recrystallization, 1 0246. 


refining, 5117. 

research, 5023. 

riveted joints in, 144. 

rolling, 2457. 

shear strength, 14492. 

shearing and trimming, 1191. 

sheets, 1188, 2480, 7222, 8724, 8799, 8814 
11792, 11891. , 

silver plating on, 5313. 

slab milling, 2457. 

slip in, 1402, 14500. 

soldering of, 1246, 5233, 

solidification, 3883, 5109. 

specifications for, 10551. 

strength properties, 4574. 

stress corrosion, 7260, 8807. 

stress relief, 10211. 
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stress-strain properties, pies, 13339. 

tensile fatigue tests, 102: 

tensile strength, 334, 10046, 10275, 10327, 
11939, 14488. 

thermal stresses in, 14499, 


tin plating on, 5313. 

wear resistance, 2704, 14488. 

weldability, 3975. 

welding, 157, 164, 167, 121: 
2496, 2512, 2729, 3973, : . 
7017, 8504, 10031, 11722, 11733, 1 
14357. 

welds, 150, 361, 8501, 8519, 8535, 11792. 

workability, 13588. 

yield strength, 334. 

zine plating on, 5313. 
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cobalt-Ca-, 10121. 
cobalt-Fe-Ni-, 5346. 
cobalt-Ni-, 9659, 14172. 
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. copper-Mg-, 247, 1286, 4102, 6946, 
7212, 8519, 8622, 8796, 10156, 11674 
11813, 11890, 13277. 
. copper-Mg-Mn-, 178, 1679, 11905. 
. copper-Mg-Zn-, 4102, 8796, 11905, 
13277. 
——,. copper-Mn-, 10121. 


. copper-Ni-, 8685, 10121. 

. copper-Si-, corrosion resistance, 1352, 
5165, 8685, 8796. 

. copper-Si-Zn-, 7232. 

. copper-Sn-, 8719. 

‘ copper-Zn-, 8692. 

germ Li-, 13192. 

. ger i Na-, 13192. 

. gold-, 4064. 














indium-, phase diagrams of, 7097. 
indium-Sn-, phase diagrams of, 7097. 
iron-, 8666, 11848, 13256. 





. iron-Ni-, 1287, 1289, 4123, 4124, 
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63 


——-., iren-Si-, 235, 10086, 11830, 11848, 

13273. 

. magnesium-, 82, 150, 355, 1386, 3964, 
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8796, 10155, 10339, 10352, 10353, 11813, 
11814, 11974, 11987, 13184, 14250. 
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. magnesium-Si-, 8772, 11890, 13367. 
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8796, 10120, 10241, 10352, 11890, 11897, 
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_m se-, corrosion of, 1247, 8666, 
8772, 8796, 11974. 
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» = se-Si-, 11799. 
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——, nickel-, 1284, 10138. 
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silicon-, 1117, 1163, 2419, 5109a, 
5662, 6946, 6990, 7468, 8796, 153409. 
. silicon-Zn-, 11898. 
. silwer-, 10226, 10228, 11814, 11834, 
11838, 11851, 11935, 13190. 
. therium-, microscopy, polarized-light, 
13197. 
. tin-, 6990, 10114. 
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. transition metals-, 10119. 

. urani . 13197. 

» di . 8666. 

. zine-, 2600, 4150, 5389, 5551, 

6990, 9973, 13328. 

Aluminum alkyls, 12549. 

Aluminum bromide, 11093. 

Aluminum carbide, 1939. 

Aluminum chloride, 19, 

9487. 
as catalyst, 9410, 9500, 11079. 

Aluminum compounds, 3354, 4639. 

Aluminum fluoride, 1939, 6043. 
system: KF—-H.O—, 10998. 

Aluminum halides, 3272. 

Aluminum hydroxide, 7280, 12082. 

Aluminum industry, in Canada, 129935. 
in France, 15269. 
in Great Britain, 9838. 
in Italy, 12948. 
in Russia, 15278 
in U. S., 114, 8331, 9836, 9839, 

12975 (book), 15300. 
in Yugoslavia, 6687. 

Aluminum iodides, 1866. 

Aluminum nitride, 270. 

Aluminum ores, — of, 6043. 
desilication of, 
ne oe ig of, 
iron-, 2381. 
low-grade, 9 
reduction of, 13027. 
resources of, 9, 6689, 12948, 

Aluminum oxide. See Alumina. 

Aluminum phosphates, 9287. 

Aluminum phosphide, 15156. 

Aluminum salts, 5850. 

a silicates. (See also Aluminosilicates. ) 

6438. 

Aluminum silver Seetee, 9393. 

Aluminum soaps, 72° 

Aluminum steels. See Stee ls, alloy, aluminum-. 

Amalgams. See under specific metals involved. 

American Geographical Society, 14269 (book). 

Americium, 6116, 12469 

Americium oxide, 6116. 

Americium trifluoride vapor pressure, 7854. 

Amides. (See also Setionaniion ) 7892, 13433. 

798, 808, 2001, 2010, 3435, 3487, 
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3202, 4715, 9486, 
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15274. 


poly-, 
9489, 11067, 
thio-, 6369. 
Amination, 14533. 
Amines, 1772, 3382, 5610, 9048, 14932. 
aliphatic, 13867, 14552. 
aryl-, 12544. 
g-hydroxy-, 
poly-, § 
Amino acids. (See also Sulfonic acids.) 9439, 
9613, 11199, 12564, 13870. 
analysis, 7324, 8867, 10418, 10436, 
12683, 13456, 13460, 14555. 
Amino compounds, 120358. 
Aminophenols, 11037. 
Aminoplastics, 13955 (book). 
Aminopterin, 15046. 
Aminepyrine, 1496. 
Ammeters, micro- and milli-, 11429. 
Ammonia.( See also Coking; Nitrogen.) 4298, 
5628, 9358, 13946, 14896. 
absorption in H»O, 3229. 
adsorption by carbon black, 10969. 
desulfurization of gases with, 3196. 
in flames, 3018, 3021. 
in iron-ore reduction, 11613. 
liquid, 1876, 10892, 10921. 
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12039, 
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manuf., 1873, 2982, 4652, 4683, 6161, 6829, 
13765, 14823. 

reactions, 3273, 3382, 6106, 6250, 7784. 

thermal cond., 1933. 

Ammonium chloride, 1904. 

9315. 

jae wee '2-4-dichlore enoxyacetate, 9608. 

Ammonium nitrate, 6138, 

Ammonium salts, 3397, 5058, ‘5580. 

Ammonium sulfate, 3331, 14842. 

Ammonolysis, 14833. 

Amplifiers. (See also Computers; Control sys- 
tems; Electronic networks; Electron tubes. ) 
5717, 6594, 6632, 11426, 11479, 12864, 
12879, 12921, 14125, 14145, 14152. 

a.c., 6580, 6582, 11445. 
audio, 2195. 
broad-band, 2187, 6602, 6638. 
cathode-coupled, 6645. 
dielec., 967, 14169. 
d.c., 6601, 11427, 14160, 14161. 
feedback, 14153, 14188. 
magnetic—see Magnetic amplifiers. 
microwave, 2228. 
photoelec., 960, aay 
power, 12845, 12879 
pulse, 2185, 2214, 4975, 4976, 12824. 
secondary-electron, 966 

Amy! alcohol, 3289. 

Analysis, chemical, 1473, 2777, 2800, 2822, 





po’ 2828, 4266, 5619, 8837, 14546, 
14565. 
alkalimetric, 416, 5645, 14542, 14543. 


bioassay or biol., 8823, 8867, 10458, 12000, 
13991, 

biochem., 2776. 

chromatographic—see Chromatography. 

colorimetric—see Colorimetry. 

combustion, 7304, 7505. 

coulometric, 10406. 

detn. of trace quantities, 7325. 

electro-, 2776, 8840, 13416. 

electrometric, 2801, 4339. 

fluorescence, 2818, 12083. 

fluorescent tracer agents in, 2880. 

fluorometric, 4274. 


high-frequency methods, 2787, 13419. 

industrial, 1475, 2778, 5632. 

of inorg. ” compds., 431, 2776, 2799, 7364 
( book 


of light hydrocarbons, 4317 (book). 


by mass spectrometer, 451, 4288, 4316, 
12027, 14528. 14529. 

of metals, 7347. 

micro-, 3776, 4285, 4298, 7098, 7333, 
10106,° 13424; 2833, 2835 (books). 


microdiffusion, 436 (book). 

of mixts. based on rates of reaction, 2829. 
by neutron activation, 1433. 

of org. compds., 2769, 2776. 


of petroleum, vt 5638. 
phys. method, 
physiochem., 10455, 10456. 


pile-activation process, 386. 
polarographic—(See also Polarography.) 1474, 
2904, 9409, 11998, 14550, 14559, 14561. 
potentiometric, 12011 
process values in, 2821. 
radial absorption, 5643. 
radioactive methods, 8899. 
refractometric adsorption, 12018. 
reproducibility, 2812. 
sedimentation—see Sedimentater. 
of silicate rocks, 
spectrochem.—(See also Spectroscopy.) 385, 
886, 2795, 2816, 4308, 5591, 5627, 7295, 
7320, 7321, 7341, 8839, 8843, 8859, 8866, 
8919, 10420, 10440, 10444, 10445, 12035, 
12043, 12047, 12067, 14531, 14566, 
14572 
spectrophotometric—(See also Spectrophotom- 
etry.) 489, 7292, 7293, 8841, 8856, 11999. 
t testing, 4292. 
t ermal—(See also Differential thermal analy- 
sis.) 278, 6233, 13517 
thermographic, 7852. 
thermogravimetric, 7284. 
ultramicro-, 8874. 
vacuum-fusion, 5634. 
volumetric, 2779, 2793, 7286, 12003. 
X-ray—(See also Diffraction, X-ray.) 2819, 
2825, 10180, 13493. 
Anemometers, 7393, 12178, 12179. 
Anhydrides, 6255. 
Anhydrite, 678, 1855, 3206, 6160, 6250. 
Animals. (See also Livestock.) 8071 (book), 


(See also Ions.) 413, 3259, 5622, 
9283, 9284. 
Annealing, 1755, 5343, 7042, 11764. 
furnaces for, $998, 7032. 
Annies. (See also Electrodes.) 2222, 5694, 


0190. 
Anodizing, 1271, 8595, 14379. 


Antennas, 9810, 11484 (books). 


Anthracene. (See also Counters; Scintillation 
substances.) 947, 2103, 8130, 8871. 

Anthranilie acids, 4267, SSS4 

Anthraquinone, 1,1-iminodi-, 1447. 

Antibiosis, 11564 (book). 

Antibiotics, 4829, 5825, 7915 (book), 9610, 


9857, 11176, 11191, 11532, 11534, 14001, 
15055, 15074. 

Anticathodes. See Anodes. 

Antiferroelectricty. See Seignettoelectricity. 

Antiferroelectric substances. See Seignettoelectric 
substances. 

Antiferromagnetic resonance. See 
sonance. 

Antiferromagnetic substances. See Magnetic sub- 
stances. 

Antiferromagnetism. See Magnetism. 

Antifriction metals. See Bearing metals. 


Magnetic re- 




















Antiknock compounds. See Detonation; Fuels; 
Engines; soline; Tetraethyl lead. 
Antimetabolites, 6764 (book). 
Antimoniates, 6216. 
Antimony, 14226. 
analysis, 416, 1434, 2782, 5622, 10397, 
12017, 12058, 12086, 13441, 13470. 
contact melting with Pb, 4120. 
crystal structure, 7768. 
economic trends, 4999. 
films, 4005, 4897, 10184. 
microscopy, polarized-light, 13197. 
oxidation, 11867. 
properties, 3303, 4115, 4147, 11867, 11887. 
sepn. from speculum metal, 6848. 
single crystals, 14490. 
Antimony alloys, cadmium-, 8171. 
. chromi 4134. 
. copper-, 7082. 
. iron-P-, 8624. 
—_—_——, lead-Sn-, 7139. 
. lithi . 1027. 
> ganese-, 11357. 
: se-Ni-, 2666. 
. thallium-Sn-, 7139. 
. tin-, 7092. 
Antimony ores. (See also Stibnite.) 9911, 


12950 
Antimony oxide, 6200, 13709. 
Antimony pentachloride, S909. 
Antioxidants (antioxygens). (See 
tives.) 3380, 11042. 
Antipyrine, 4-amineo-, 1443, 1444, 1484. 
Apatite. (See also Hydroxyapatite.) 1878, 9383, 
11006 


Aphids, 12700, 12714. 

Apparatus. (See also Instruments.) 5792 (book). 
chem., 2769, 3234 (book), 3298, 6094. 
Kofler micromelting point, 4690. 

Apple trees, 14016. 

Araldite. (See also Resins.) 3464, 4765, 13948. 

Areair process, 2472. 

Archaeology, metallurgy in, 12970. 

Argentation, 1951. 

Argentometry, 412. 

Argon, 2645, 3327, 3570, 6180, 7768, 7787 

Armeo iron. See Iron. 

Armed forces. (See also air force installations. ) 
3781 (book). 

Armor and ordnance. (See also Aircraft; Bal- 
listics; Guided missiles; ooo equipment; 
Rockets, etc.) 12962, 14366 

air force, 12968. 
artillery shells, 1185, 5166. 

materials for, 2576, 2749, 2977, 10576. 
Russian small arms, 664. 

Aromatic compounds. See Organic compounds. 

Aromatization, 6057, 6088, 6297. 

Arsenic, 760, 2122, 3303, 4139, 4999, 7618, 
7768. 


analysis, 1434, 1487, 
13441. 


also Preserva- 


10393, 12058, 12086, 
Arsenic alloys, copper-, 3244, 8718. 
——, indium-, 13222 
. mickel-, 2595. 
Arsenic chloride, 730, 10957. 
Arsenopyrites, 5058. 
Arsenous oxide, 8826. 
Arsine, 776. 
Arsonium chloride, tetraphenyl-, 1492. 
Arylamines. See Amines. 
N-aryl-N-alkyloxamides, 13867. 
Asbestos, 5000, 5049, 9138. 
Ascorbic acid, 1489, 1490, 4266, 10384. 
in plants, 7314, 9611, 11180, 11181. 
Aspergillus. (See also Fungi.) 14005. 
niger, 877, 4312, 11209, 14952. 
Asphalt. (See also Bitumens; Building ma- 





terials.) 1852, 3199, 6084, 9272, 10842, 
10883. 

Association. See Electrolytes; lons; Molecular 
association. 

Astronautics. (See also Space vehicles.) 6735, 


12976 (books). 
Astrophysics, 12813 (book). 
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Atmosphere. (See also Air.) 10517, 12156. 
of Earth, 9878; 2170, 12986 (books ). 
high altitude, 12292, 15179. 
of planets, 12986 (book). 


Atomic energy. (See also Nuclear reactors; 
Power.) 3752, 3757, 5684, 8129, 9874, 
12195, 12289, 12959, 13650, 14234, 


3761, 5028 (books). 
applications, 6571 (book). 
in Norway, 11552. 


research at Harwell, England, 11285, 12735 
15134. 
Atomic Energy Commission, 12966, 12999 
( book ). 
research, 15294. 
Atomic heats. See Heat capacity. 
Atomic nuclei, 2166, 8103, 8214, 12756, 


12758; 8219, 11395 (books). 
Atomization, 6062, 7684. 
Atomizers, 683, 1816. 
Atoms, 6556, 8139, 11479. 
structure, 6548, 9699, 9874, 9S76. 
Aurorae, 8350 (book). 
Austenite, 10307, 14424. 
diffusion of C in, 1312, 10152. 
transformation of, 1298, 2652, 11857. 
Automatic control. See Control systems. 
Automobiles, aluminum and alloys in, 2964, 
5808, 5904, 10572, 10574, 12196, 14651, 
bodies, 1066, 9492, 11668, 13064, 14224. 
engines for—see Engines. 
metals for, 1250, 4397, 
13573. 
parts for, 1066, 1250, 2516, 2964, 5307, 
5808, 5904, 10572, 11670, 11912, 12141, 
13090, 13326, 14324. 
research, 3147, 5915, 14524. 
rubber tires for—see Rubber 
Russian, ZIS-5, 4579 (book). 
Automotive vehicles. See also (Tractors; 
5913, 6739 (book). 
German, 14784. 
military, 14731. 
transmissions tor, 647, 3170, 7564, 
Autoradiographs. See Radiographs. 
Autoradiography. See Radiography. 
Autexidation. See Oxidation. 
Auxins. (See also Growth substances; 
acetic acid.) 6417, 8049. 
Aviation. (See also Aircraft.) 5032 (book.) 
Axles, 5584. 
Aza-Indolizines, 14214. 
Azines, aliphatie g-, 9451. 
Azobisnitriles, aliphatic, 7923, 7924. 
a-Azobutyrie acid nitrile, 9539. 
Aze compounds, 3375. 
Azodiformates, dialkyl, 9451. 
Azomethane, 9470. 
Azotobacter, 2050, 
Azulene, 4719. 


11663, 12196, 12198, 


Trucks.) 


12278. 


Indole- 


14031. 


Babbitt metals. (See also Bearing metals; Tin 
alloys.) 9889 (book). 
Bacillus Cereus Var. Mycoides, 9617. 
Bacteria. (See also Microorganisms; Escherichia 
coli; etc.) 530, 4433, 11192, 11270, 
12160, 12693, 14960. 
anerobic, 12699. 
crown gall, 11199. 
in fertilizers, 11235. 
“green”, 11205. 
halophilic, 12698. 
in soil, 2062, 11206, 12712, 
Bacteriology, 15070. 
Bactericidal action. (See also Germicides; Steri- 
lization.) 781, 1820, 4609, 9622. 
Bacteriophages, 11526. 
Bagasse, lignification of, 12396, 12453 (book). 
Bags. (See also Containers.) 2985. 
Balances. (See also Weighing.) 
12125, 12131, 13526, 14961. 
Ballistics. (See also Guided missiles; Projectiles.) 
4880, 6577 (book). 
Ball mills. (See also Crushing and grinding.) 
8012, 10522, 11155, 13101. 
Barite. (See also Barium sulfate.) 5000. 
Barium, 2369, 8424, 14854. 
analysis, 1450, 1468, 7280. 
properties of, 5427, 8424. 
Barium aluminates, heat of formation of, 4691. 
Barium azide, 1926, 3347. 
Barium carbonate, 95394. 
Barium chloride, 4686, 
Barium compounds, 352 
Barium fluoride, 7843. 
Barium nitrate, 7844. 
Barium ores, concn. of 9912. 
Barium oxide, 916, 3271, 5923, 8873, 
11479, 12784, 14854. 
Barium peroxide, 5276, 13157 
Barium phosphates, 13815. 


14007, 15058. 


4374, 7821, 


7843, 13830. 
3. 


11448, 


Barium sulfate. (See also Barite.) 6037, 6110, 


10402. 
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Borine 





Barium 
Barium titanates, $109, 11271. 
in capacitors, 8275. 


elay lines, 972. 
a 2080, 2081, 3565, 
7822, 8094, 8140, 12478. 
single crystals, 2070, 9130. 
transducers, 3636. 
phase transformations, 2089, 4645, 6439. 
phosphorescence 


4541, 7760, 


Barium titanium phosphate, 
of, 904. : ea ci 
Barley. (See also Cereals; Grains.) 12709, 
15037, 15053. 


Barrel finishing. See Tumbling. 
ees compounds or Cation-exchang- 
ng compounds. (See also Jons; Silicates. ) 
741, 742, 3321, 9370. 
Batteries. (See also Cells; 
12838, 12840. 
“atomic”, 2188. 
cadmium-Ni, 12875 
dry cell, 12835, 
+e 
iron-Ni, 929 
lead, 8926, 9403, 14142, 
miniature high- -capacity, 
Zamboni, 12839. 
zinc, 3299. ; ; 
Bauschinger effect. See Plastic Co. 
Bauxite. (See also Alumina. ) 2381, 3224. 
Beams, structural. (See also Buckling; Building 
materials; and “beams” under Aluminum 
and Steels.) deflection and deformation, 
3136, 3157, 4566, 14797. 
stresses in—see Stress analysis. 


Potential, electric.) 


"12836, 12837, 12841, 


14143. 
6604. 


» also Soybeans.) 6444, 11216, 
ees 11222, 11228, 12684, 13997, 
14020. 
tals. (See also Babbitt metals; Wear 
Se ane ‘allows. ) 525, 638, 4055, 7456, 
3375, 13579. = 
Pe ng 3129, 3131, 7650, 11993, 13579. 
fatigue strength, 13579. 
frictional properties, 7649. 
mech. properties, 3131. 


metallurgy, 9889 { book ). 

sintered a. hg 31 Aum 

testing methods AT. 

wear resistance, ee. 10221. , lai 
Beari roperties. See Frictwnal properties. 
Bearings. ml See also Lubrication; Sliding contact). 


641, 642, 1397, 1769, 1772, 3132, 
$552, 4560. 4561, 6008, 7456, 10762, 
11988, 13585, 13718 
in aircraft engines, 630, 637, 10678 
ction, 4558. " 
ont G02; 9190, 9191, 12141, 12365. 
cyclically loaded, 1765, 2152. 
floating, 3134. 3 
fluid-piston type, 13721. 
journal, 3122, 7644, 12351. 
lead-bronze, 8951. } * 
manuf., 636, 2591, 3934, 3942, 4361, 13050. 
needle, 7661. 
non-metallic sliding, 3135 (book). 
m, L1OS8S. = 
ay 3126, 7666, 9190, 11904, 12366, 
371. 
seals for, 13739. 
self-lubricating, 13725. 
sintered-iron, ig117 n 
sleeve, 3131, 4564, "10746, 12352. 
slider, 12353. 
thin-walled, 1066. 


wheel, 1761. 
Beds. (See also Adsorption apparatus; 
chemical. ) 
fixed, 2093, 3342, 6176, 11317, 12420. _ 
fluidized, 1856, 10821, 10833, 10835, 13766, 
14822. 
moving, 6052. " 
packed, 1856, 4599, 9325. 
silica gel, 10821. 
Beef. See Meat. 
Beehives, 9612. 
Bees, (See also Honey.) 6412, 12705. 
Beets. (See also Sugar beets.) 6435, 
Beet sugar. See Sucrose. 


Columns, 


15039. 


Bellows, metallic, 9207. 

Belts, 4775, — — - iiitiates 

Bending. (See also Buckling; Stress ¢ ysis. 
beyond the elastic limit, 1788, 7660, 13743. 


plane, 9203. 


s. 1781, 1789, 1801, 6024, 8712, 
. io76a" 10765, 10766, 10768, 10769, 
10797. 13743, 13747, 13749. 
of rods, 1798. 
of rolls, 1790. 
of shells, 1779, 7673. 


Bend testing. (See also Testing.) 11903. 
Beneficiation. (See also Ores; Flotation; etc.) 
2372. 


Bentonite. (See also Clays.) 3514, 5989, 5991, 


10699, 10968. 


Benzene, 3400, 4718, 9447, 12480. 


Benzalacetone, 7554. 
Benzalacetophenone, 7554. 
Benzaldehyde, 6269. 
Benzene, from coal gas, 7729. 
homologs, 14530. 
ozonization of, 1921. 
from petroleum, 7710, 
synthesis, 1823, 9427. 
system: trimethylamine—H.O-—, 3395. 
systems: “~ nyl-, diphenylmethane—, and 
dibenzyl-, 32 
vapor pressure, 7832. 
Benzene, allyl-, Na deriv., 3376. 
. chlere-, 6266. 
. (1,2-epexyethyl )-, 
. lodo-, 778. 
. nitre-, 13854. 
. propyl-, 6276, 6277. 
. 1,3,5-trinitre-, 155866. 
. 1,3,5-trivinyl-2,4,6-trichloro-, 
hexachloride. See 
4,5,6-hexochloro-. 
Benzenephosphonic acid, 
Benzhydrol, 4-4-dichloro-, 
Benzidine, 412, 414, 2806, 
Benzidine, 3,3-diethyl-, 412. 
3-methyl-, 412. 
Benzimidazolethiol, 6369. 
Benzeoates, 7253. 
Benzohydroxamie acid, 13454. 
Benzoic acid, 4250, 4827, 6424, 
13873. 
Benzoie acid, o-[a-(2-hydroxy- 5-sulfophe nylazeo)- 
benzilidene-hydrazino }. 10378. 
. m-iodoxy-, 13873 
. p-iodexy-, 1387 3. 
. p-nitro-, 13873. 
3439. 
Benzol. See Benzene. 
Benzophenone, 4-4-dichlore-, 12053. 
Benzothiazole, mercapto-, 2033 
Benzoxazole, 2-(o0-hydroxy phenyl -, 
Benzoyl peroxide, 1969, 3411, 3421, 
Benzyl alcohol, 7302. 
Beryl, detn. of Be in, 
Beryllium, 7470, 9303. 
analysis, 5594, 5605, 
14537. 
applications, 4402, 
corrosion, 14657. 
economic trends, 4999. 
fabrication, 12195. 
foundry practice, 12195. 
metallurgy, extractive, 8424 
microscopy, polarized-light, 
powder metallurgy, 12195. 
properties, 279, 284, 5427, 
13342, 13583. 
single crystals, 3744. 
structure, crystal, 7113, 
welding, 12195. 
Beryllium alleys, 13585. 
Beryllium alloys, cobalt-, 4069. 
. copper-, 13207, 13583. 
_——, titanium-, 4062. 
Beryllium carbide, 5949, 8895. 
Berylliam carbonate, 9394. 
Beryllium chloride, 10916. 
Beryllium copper. See Copper alloys, beryllium-. 
Beryllium fluoride, 2951. 


9226, 9264. 





3395. 








13920. 
Cyclohexane, 1, 


ty 


3, 


= 
: 


thie-, 6411. 
12053. 
10421. 





9616, 12538, 











——. vinyl-, 


10392. 
12611. 

12006. 

8834, 


8895, 12006, 


8424, 12195, 13583. 


13197. 


8424, 13263, 


13263. 


Beryllium nitride (Be oN), 7582. 
Beryllium ores, 15274. 
Beryllium oxide, 602, 10698, 10906, 10916. 


Beryllium sulfate, 10916. 
Beryllium sulfide, 10916. 
Bessemer process. (See also Steelmaking.) 246, 
2393, 2401, 3824, 5084, 6832. 
basic, 1110, 3839, 5099, 5112, 5113, 5114, 
9936, 13035, 13366. 
oxygen in, 1122, 2394, 240I, 
6860a, 8415, 13026, 13037, 
Bessemer converters, 1110, 13019, 13692. 
Beta-rays. (See also Cathode rays; Counters; 
Electrons; Radioactivity.) 2926, 5747, 6766 


3831, 3835, 
13038. 


(book), 7392, 7402, 8160, 8980, 11270, 
11328. 

Betatron, 4561. 

Beverages. See Liquors, alcoholic beverage. 


Bibenzyl, 7852. 

Binders. See Foundry binders. 

Biochemicals. (See also Chemicals.) 
( book ). 

Biochemistry. (See also Biology; 


12570 
Chemistry. ) 


466, 6420, 9878, 11554, 13878; 3369, 
12572 (books). 

Bio-engineering, 6582. 

Biographies, Cottrel], F. G., 11559 (book). 


Dow, Herbert H., 3765 (book). 

of geologists, 12978 (book). 
Hobbs, W. H., 12983 (book). 
Krylov, Ivan, 6747 (book). 
Lomonosov, M. V., 9885 (book). 
Philbrick, Herbert A., 6755 (book). 


65 


of physicians and surgeons, 12989 (book). 
Pirogov, Peter, 11567 (book). 
Turner, W. E. S., 600 (book). 
Biological materials, 3598, 5605, 6544, 8869, 
9874, 10417. 


Biology. (See also Biochemistry.) 6428, 14041 
( book ). 
micro-, 11324, 15311 (book). 


Bioluminescence. See Luminescence. 

Biosynthesis. See Synthesis. 

Biphenyl, 7832. 

Biphenyl ethylene, 11080. 

Birefringence. (See also Refractive index.) 4355, 
10508. 


Bismuth, 120, 2657, 4120 
analysis, 388, 425, 1445, 
10371, 10374, 13441. 

applications, 4402, 10502. 
coatings, 293. 
economic trends, 4999. 
electrode its, 13165. 
films, 13536. 
Hall dea in, 1316 
microscopy, solarized-light, 13197. 
molten, F098, 7147. 
properties, 288, 3303, 4115, 
10166, 11882, 14084. 
radioactive, 8973. 
single crystals, 11850, 13233, 14490. 
solidification shrinkage of, 8431. 
spectra, arc, 10439. 
structure, fractographic, 1381. 
wires, 7168. 
Bismuth alloys, 10502. 
Bismuth alloys, cadmium-Sn-, 
. copper-, 7082. 
» lead-, 145, 11880. 
» ™= 4 se-, 11886 
» tin-, 2454, 9928. 
Bismuth antimeonate, 12484. 
Bismuth niobate, 12484. 
Bismuth tantalate, 12484. 
Bisthiol adipic acid, 12557. 
Bisthiol sebacie acid, 12557. 
Bitumens. (See also Asphalt; Pitch; Tar.) 1090, 


1473, 5622, 


7345, 


7777, 8138, 


14422. 














1607, 6067, 6083, 7697, 9247, 10836, 
oo 10873, 11072, "12421, 13610, 
3777. 

Bituminous materials, 3233 (book). 

Blane fixe. See Barium sulfate. 

Blast, aerodynamics of, 9661. 

Blast furnaces, 6, 38 s2i, 3825, 6855, 14305. 


carbon in, 1133, 3825, 6851, 12332. 
blowers, 5102, 13629. 
combustion zone, 9930 
design, 3821, 3825, 5086, 9937, 14302. 
high top pressure, 9927. 
quenching and digging out of, 6854. 
refractories—see aoe s. 
smelting zone, 9930. 
stoves, 1132, 1301L 13034. 
Blast furnace process. (See also Iron; Pig Iron; 


Slags; Steelmaking.) 45, 51, 1134, 1137, 
2386, 2399, 2416, 2417, 8809, 3821, 
3823, 3825, 3829, 3840, 3848, 3844, 
4383, 5086, 5096. 5110, 5116, 6844, 
6850, 6853, 8415, 8419, 8427, 8580, 
9920, 9936, 9939, 9960, 11613, 13013, 
13042, 14299, 14303. 


Blasting. (See also Cleaning.) 193, 12659. 


Bleaching agents. (See also Absorbents; Clays; 
Peroxides.) 7746, 10887 (book). 

Blende. See Sphalerite. 

Blood. (See also Heart.) 8820, 9230, 14235. 


analysis, 7277, 12043, 13427. 
serum—see Serum. 

Boechmite. (See also Alumina.) 6193. 

Boilers. See Steam boilers. 

Boiling, 3043, 3294. 

Boiling point, 9321. 

Bolometers, 14165. 

Bolts and nuts. (See 

forging, 8486. 

heat treatment, 7045, 
manuf., 130 5170, 
standards, 14363. 
steels for, 13561. 
strength, 340, 648, 4151. 

testing, 340, 10199. 

Bonderizing. See Phosphating. 

Bonding, adhesive. See Joining, adhesive; and 
under specific materials bonded. 

Bonds, chemical. (See also Molecular associa- 
tion; Valency.) 777, 4673, 6183, 6187, 
6189, 6190, 7811, 9448. 

Book pages, gold leafing edges of, 4987. 

took publishing, in Russia, 9886 (book). 

Borates, 10684, 12747. 

Borax, as herbicide, 15039. 

Bordeaux mixture, 6158. 

Borie acid, 6164, 11047, 13996. 

Borides, 5950, 9864, 10112, 12326. 

Borine carbonyl, 12464. 


also Fasteners.) 


13561. 
13561. 
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eo = agriculture, sees, 4821, 4823, 4828, 1239, 2503, 3661, 5887, 7007, 7022, Business letters, 8345 (book). 
T4021, 1403 8547, 10041, 11739, 14351. Business management. (See also Corporations; 
onaiyeie 435, 1447, S770, 2783, 4300, 5611, furnaces for, 3985, 7013, 14355. Cost; Free enterprise creed; Management 
induction, 14355. engineering; Personnel.) 3780, 6701, 6730, 
bonds, 12465, — resistance, 5253. 6737, 6738, 6750, 6768 (books). 
in cotton fiber, 4 silver, 8548. Business offices, 1521, 3785 (book), 15221. 
in metals, 1300.” 587, 2652, 2727, 3744, Brazing alloys, 5235, 7007, 7022, 8549, 12173. Butadiene, analysis, 12012. 
71. Brazing fluxes, 5224, 5235, 7007. copolymers, 9556, 9570, 13906. 
spectra, arc, 10439. Bricks. (See also Building materials; Ceramic polymers, 11090. 
system: Mo-—, 3744. ware; Clays; Refractories.) 612, 626, 1745, 1.3-Butadiene. (See also Vinyl compounds.) 
systems: transition metals—, 14413. 4501, 4523, 9147, 10691, 10692, 10726. 2021, 2028, 3441, 3448, 4317, 4738. 
Boron carbide, 139, 1745, 3087, 10123, 11604, Bridge, electric. See Electric bridge. Butadiene, dimethyl-, 13906. 
86. Bridges. (See also Building materials.) 2686, 1,3-Butadiene, 2,3-dimethyl-, 2003, 3409, 6260, 
Boron cast irons. See Cast irons, alloy, boron-. 6029, 7204. Butane, 542, 4437, 4470, 6298, 7908, 10969. 
Beron compounds, 1687, 3353, 6123, 6245, Brinell testing. See Hardness testing. 11045, 12560. 
12460, 12465, 12475. Brittle fractures. See Fractures. Butane, 2:2-di-p-chlrophenyl-3-methyl-, 12550, 
Boron fluoride, 4650, 6106, 7828, 7907. Brittleness. (See also Temper brittleness; Tough- . 2-methyl-, 4715, 14963. 
Boron hydrides, 4650, 4651, 4677, 9291. ness.) 8726, 13323. ——, 2-phenyl-, 14946. 
Boron nitride, 7642. Bromate ions, 7286. . 2,2,3,3-tetramethyl-, 4648. 
Boron oxide, 7611, 10687, 12800. Bromegrass, 15043. 2,3-Butanedione peroxides, 1991. 
Boron steels. See Steels, alloy, boron-. Bromide ions, 7281. 1-Butanol. See Butyl alcohol. 
Boron trichloride, 9346, 9459, 12958. Bromides, 392, 12029. 2-Butanone, 3289. 
Botany, economic, 1125la (book). Bromination, 5604. 3-Buten-2-ol, 2-methyl-, 6294. 
Boundary layer. (See also Aircraft; Aerodynamic Bromine, 1933, 3000, 4843, 7361. 8862. ~ 1-Butene polysulphone, 7597. 
heating; Aerodynamics; Flow; Heat trans- reactions, 779, 782, 7885. Butyl aleohol, 3289. 
fer.) 2096, 2141, 2160, 6528, 8120, 9698, Bromine chloride, 1884. n-Butyl nitrate, 10390. 
11267, 11392 (book), 12751, 12752, Bromine trifluoride, 10907. Butyl phosphate, 5529. 
12769. 12807, 14062, 15184, 15185. 2-Bromo-n-alkanoiec acids, 9462. Butyl rubber. See Rubber, synthetic. 
laminar, 3581, 3582, 3627, 4874, 6564, Bronzes. (See also Copper alloys; Tin alloys; Butyl titanate, 3524. 
6565, 8184, 8186, 8207, 9662, 12806, Zine alloys.) 1066, 2658, 4345. n-Butyraldehide, 9436. 
14115, 15109, 15180, 15187, 15188, analysis, 424, 434 
15190 applications, 1679, 13725. c 
turbulent, 2150, 2151, 2161, 3580, 3583, castings, 1170, 3892, 5149, 6911, 9957, Cable, electrical. (See aiso Conductors, electric 
8192. 11658, 13164. Insulation, electric; Wire.) 2313, 3663, 
Brakes. vi also Frictional materials; Hydraulic casting of, 73, 75, 2421, 5150, 6868, 6911. 6591, 8809, 10575, 11453, 12917. 
systems. ) corrosion, 375, 7057, 12970. Cadmium, 1335, 1955. 
elec., 3684. electrodeposits, 7057. analysis, 399, 426, 2806, 7278, 8855, 10392 
electromech., 10788. embossing, 12916. 10434, 12086, 13469, 14542 
linings, 2014, 9496. frictional properties, 13725. applications, 14241. 
Brasses. (See also Copper alloys; Zinc alloys.) foundry practice, 1170, 2422, 6872. coatings, 11790, 13173. 
2658. grinding, 6933. corrosion, 2744, 5554, 8688. 
aging, 13105. for hard surfacing, 8608. corrosion inhibitors for, 14515. 
alpha, 2711, 4060, 4172, 5520, 5523, 10164, ingots, 9919. creep, 10261, 
10165, 10295, 10542, 11703, 13238, machining, 6946. crystal growth, 2650. 
13288, 13342. plating, 7056, 7057. deformation, 4181. 
aluminum plating on, 10073. powder products, 2487, 11879. economic trends, 4999. 
aluminum removal from, 7235. solidification, 1170. electrodeposition, 5329. 
annealing textures, 2638. welding, 5244, 14351. electrodeposits, 7053, 10559, 11780, 14383 
anodizing, 8609. Bronzes, aluminum-, 148, 2506, 3939, 5565, microscopy, polarized-light, 13197. 
applications, 1585, 3958, 4036, 5500, 7263, 5900, 6901, 7193, 8436, 8510, 9117, phosphating of, 8605. 
39. 10164, 10243, 10433, 11609, 13403. plating, 11787. 
beta, 2711, oo 5345, 5492, 10235, 10240, » alumi Fe-Ni-, 2596. in porcelain enamels, 9139, 10690. 
11828, 118 . alumi Ni-, 9957. production, 4, 14241. 
bonding with rubber, 6320. ——, beryllium-, 9971, 10047, 14314. properties, 292, 1335, 4115, 4147, 5427 
castability, 269 —_——, chromium-Mo-Ni-, 5816. $431, 8763, 10220, 10261, 11874, 13272" 
casting of, ties, 5150, 6872. ——, iron-, 2506. 14241, 14780. F 
castings, 3892, 13164, —_——, lead-, 2435, 8951, 10116. recovery, 8408. 
cleaning, 4045, 11774, 14377. ——, lead-Ni-, 5816. single crystals, 5499, 7135, 10256, 14432. 
corrosion, 370, 375, 5575, 7260, 9331, . lithium-W-, 12466. solubilities, 5404, 715 5, 7255. 
10351, 11984, . wanese-, 2739, 9967, 12016. twinning, 2646. 
corrosion inhibitors for, 11968, 11988, 14504. » phosphor-, 5173, 5810, 12139, 13106, Cadmium alloys, antimony-, 8171. 
deformation, 2705, 10217, 13105. 14469. » bismuth-Sn-, 14422. 
diffusion in, 14427. sodium-Mo-, 7764. . copper-, 5340. 
drawing, 13105, 14333. > . sodium-W-, 918, 7764, 8142. . gold-, 11841. 





. lead-Sn-Zn-, 5562. 





elasticity modulus, 5513. . tin, 8455, 8880, 11782, 11879, 14372 























electrodeposits, 2553, 8010. Bubble plates, ‘12. . Magnesium-, crystal structure, 1318 
extrusion, 6913 Bubble point, 10866. 8620. ; 
fatigue strength, —. 12139. Bubbles, 6167, 14061, 15140. . nickel-, 2544. 
finishing, 10078, 1177 75. Buckling. (See also Beams, structural; Bending; . palladium, 2621. 
fracture, 10234. Columns, structural; Stress analysis; Twist- . platinum, 5357. 
frictional porns, 7180. ing.) 655, 1794, 1800, 3165, 3166, 4570, » silver-, S718. 
grain growth, 10139. 4921, 5535 (book), 6030, 7665, 7669, . zine-, 8403, 8431, S876. 
hardness testing, 5453. 7670, 10761, 10763, 10781, 12375, 15186. Cadmium bromide, 1940. 
heat treatment, 7031, 13105. Buckwheat, 4543. Cadmi carbonate. 9394. 
impact strength, 11921. Buffing. See Polishing. Cadmium chlorophosphate, 6474. 
ingots, 9919. Buffing compounds. See Polishing materials. Cadmium dimethyl, 7810. 
machining, 13087. Buildings. (See also Houses; Structures.) 3962, Cadmium ferrite. See Ferrites. 
magnetoelec. effect, 11400. 5802, 8364 (book), 14348. Cadmium iodide, 6206, 7825. 
mech. properties, 2696. Building machinery, 12393 (book). Cadmium ores, 4. 
plastic coating for, 13943. Building materials. (See also Beams, structural; Cadmium oxalate, 7318. 
plates, 8712. Bricks; Bridges; Cement hydraulic or struc- Cadmium oxide, 932, 5338, 10020. 
plating, 5299, 5327, 7083, 7093, 9020. tural; ‘Columns, structural; Concrete; Glass; Cadmium sulfide, 2107, 2136, 3566, 6468, 
polishing, 14377, 14396. Insulation, thermal; Laminated products; 6469, 11269, 14044, 14067. 
potentials in sea water, 10330. Paper; Stress analysis; Structural materials; Caleite. (See also Calcium carbonate.) 4659, 
powder products, 10023, 13373 Tileboard; Waterproof materials; Wood.) 6792. 
red, 42, 1342, 4345. 1725, 1834, 4534, 9180, 10704, 10802 Caleium, amalgams, 4631. 
rolling, "cold, 11674. (book), 10878. analysis, 1450, 1468, 1485, 2806, 5594, 
segregation of Fe and P in, 10139. Buna S. See Rubber, synthetic. 5629, 7290, 7292, 8860, 8897. 12025, 
sheets, 4002, 11703, 13080. Burettes, reductor, 13471. 12064, 13409, 13453, 13474, 14566. 
shot peening, 13281. Burners. (See also Combustion; Furnaces.) 557, applications, 8424. 
single crystals, 7199, 7200. 9089, 14687. casting and melting of, 3895. 
oelocbiity, 11751. coal, 10603, 13614. in cast irons, 3871, 11808. 
solubilizing of, 2747. combination, 10628. in cotton, 6447. 
stress patterns on, 7227. gas, 1653, 3034, 9083, 10606, 12245, 13614, distn. of, 35. 
strip, 3990, 4002, 13123. 13633. isotopes, 3548, 3549, 9633. 
tubing, 97, 3904, 6913. gas conversion, 14695. metallurgy, 8424, 13039. 
wear resistance, 8942, 14775. oil, 569, 1657, 9072. neutron capture ~-rays from, 8131. 
welding, 1236, 8512, 8518, 13125. for open-hearth furnaces, 1113, 1126, 2414, nitrogen removal from, 7128. 
welds, 8512. 5105. oxidation, 3251. 
wires, 375. refractory lined, 4415. properties, 4114, 5427, 8424. 

Brazed joints, design and strength of, 7022. Burning. See Coal; Combustion; Flames; Igni- for zirconium degasification, 7128. 

Brazing. (See also Soldering; Welding; or under tion; etc. Caleium alloys, lanthanum-, 7121. 

specific metals, alloys, or products.) 1233 Bursting strength of safety disks, 13324. —_——. lead-, 8666. 





Business cycles and forecasting, 3764 (book). . rubidium-, 2656. 
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Caleuim aluminates, 4532. 

Caleium carbide, 5950, 14830. 

Caleium carbonate. (See also Calcite; Whit- 
ing.) 6037, 6422, 9394, 12639, 12656. 
Caleium chloride, 5933, 7487, 7771, 7843, 

12050, 13830. 

Calcium oxide. (See also Lime.) 884, 1718, 
3271, 6161, 7842, 8873, 9153, 10736, 
12081. 

Caleium silicates, 732, 4496, 4532, 7841, 9673, 
10900, 12489. 

Calcium compounds 3523, 3548. 

Calcium cyanamide. (See also 
1130, 12448. 

Caleium ethylate, 8873. 

Caleium ferrites. See Ferrites 

Calcium fluoride, 7771, 7543, 9383. 

Caleium hydroxide, 4646. 

Caleium magnesium silicate, 4537. 

Calcium metaphosphate, 411. 

Caleium nitrate, 7544. 

Calcium phosphates, 14902. 

Caleium salts, 5850. 

Caleium silicide, 1124. 

Calcium stearate, 3125. 

Caleium sulfate. (See also Gypsum.) 
12086. 

Caleium sulfite. (See also Sulfite liquor.) 699. 

Caleium tungstate, 14104. 

Caleium zine silicate, 6475. 

Calorimeters, 733, 2018, 7150, 10993, 13260. 

Calorimetry, ice, 10914. 

Cameras. (See also Photography.) for aerial 
photography, 15261. 

high speed, 459, 506, 3154, 12163, 12227, 
13744 


Cyanamidce. ) 


7772, 


nuclear plate, 4394. 
precession, 12155. 
rotating drum, 12164. 

Weissenberg, 2938. 

Cams, 3168 (book), 6009, 10786. 

Cancer, 12295, 14265 (book). 

Capacitance. See Electric capacitance. 

Capacitors. See Electric capacitors. 

Capillaries. See Capillary tubes; Pores. 

Capillarity. See Surface tension. 

Capillary tubes or Capillary Interspaces, 8162, 

9658. 

Caprice acid, 7876. 

Caproie acid, q-ethyl-, 1450. 

Carbamates, 267. 

Carbamic acid, dibutyldithio-, 2035. 

Carbamic acid, dithie-, 2063. 
derivs., 1453, 1454, 2063. 
Carbides. (See also Refractories; 

specific metal carbides.) 12 
2712, 3935, 4350, 5484, 1 
applications, 9864. 
diffraction, X-ray, 14414. 
etchants, metallographic, 234. 
grinding of, 5188, 10003. 
hardness, 1356, 10518. 
joining to non-metals, 8525. 
machining, 5178, 5193, 11704. 
microscopy, 14414. 
microstructure, 10124. 
production, 142, 5202, 7582, 9864. 
properties, 128, 9864. 
sintered, 6950, 7221, 
9141, 12140, 13086. 
sintering, 11712. 
Carbohydrates. (See also Sugar.) 
(book ). 
Carbohydrazide, diphenyl-, 10396. 
Carbon. (See also Charcoal; Coal; Diamonds; 
Graphite; Lampblack.) 1312, 4108, 4932, 
5396, 6441, 6442, 11629, 13833, 14675, 
14820. 
active, 1494, 1504, 3243, 4469, 6145, 7737, 
9293, 9323, 10898, 10901. 
analysis, 433, 1475, 2797, 4258, 4264, 4302, 


Tools; and 
1, 134, 344, 
3218, 13716. 


8482, 8753, 9024, 


3193, 3407 


5659, 5669, 7358, 8817, 8854, 8888, 
10368, 12031, 12032, 12045, 13450, 
13462, 14557, 14567, 14568. 


applications, 1133, 5950, 7595, 8340. 
amorphous, 9333. 
colloidal, 7995. 
combustion of, 1642, 4462, 5858, 10620. 
formation of, 553, 1684, 6088. 
gasification, 3032. 
isotope C™, 2769, 2815, 3753, 8817, 8818, 
9419, 9421, 9423, 9424, 9426, 9427, 
9437, 13498, 13880, 13883, 14010, 15317 
( book ). 
isotopes, 476, 9351. 
oxidation, 1614, 12237. 
properties, 1874, 8152, 9155, 9649, 11363, 
13604. 
proton scattering by, 7163, 8138. 
reactivity, 10615, 13602. 
Carbonates, 3537, 9451. 
Carben bisulfide. See Carbon disulfide 
Carbon black. (See also Carbon; Lampblack. ) 
4320, 4636, 4687, 4971, 6360, 7679, 


7984, 7996, 9362, 10969, 12638, 15016, 
15021. 

Carbon compounds. (See also Homologous 
series; Organic compounds.) 6304, 8916, 
9448, 13892. 

Carben dioxide. (See also Photosynthesis.) 
1314, 3032, 9309, 10615, 13849. 

absorption, 3229, 9351. 

adsorption, 6161. 
analysis, 1462, 7327. 

as coolant, 11694, 11695. 
fixation, 3536, 6459 (book). 
isotopes, 9351. 

prepn., 1827. 

properties, 1933, 9376, 14919. 
reduction, 5853, 7515. 

system: CoH.-, 756. 

system: CoHe—, 753. 

system: CO, 6177, 10947. 
system: N.O-, 6177. 

system: UOs—NacO—-H:-O-, 7856. 

Carbon disulfide, 716, 4544, 11615. 

Carbonic acid, trithie-, 5647, 8892, 
13470. 

Carbonium ions, 95349. 

Carbonization. (See also Charcoal; Coal; Cok- 
ing; Gas, fuel; Lignite; Peat; Pyrolysis; 
Tar.) 4610, 5866, 9257. 

of coal, 565, 691, 1637, 2385, 3007, 
9058. 
of wood, 4469. 

Carbon monoxide. (See also Carbonyls; Gas, 
fuel.) 758, 3349, 6161, 6286, 10950, 
13884. 

analysis, 409, 5628, 5642, 10430. 

combustion of, 3008, 3009, 3018, 
5853, 5861. 

copolymerization with ethylene, 6254, 12577. 

hydrogenation, 4584. 

isotherms, 6210. 

oxidation, 6174. 

properties, 6211, 14887. 

reactions, 4582, 4716, 5861, 7765, 10614, 
14932. 

Carbon oxides. (See also Carbon dioxide; Car- 
bon monoxide.) 7759. 

Carbon steels. See Steels. 

Carbon tetrachloride, 1969, 3288, 6250, 14509, 
14510. 

Carbonyl compounds. (See also Acids; Alde- 
hydes; Ketones.) 1439, 1627, 3394, 6246, 
7898, 13904 (book). 

Carbeonyls, 3349. 

Carbonyl sulphide, 724. 

Carbowax compounds. See “polyethyelne” under 
Glycols 

Carboxylic acids. (See also Acids; Fatty acids.) 
1953, 5597, 6195, 7880, 11995. 

Carburizing, 7032, 10051. 

Carnallite, 11000. 

Carpenter 20. See Steels, alloy, nickel-Cr-Cu- 
Mo-. 

Carpets, plastics bonded, 11112. 

Casein, 6378. 

Cassiterite, 5050. 

Casting. See Alloys; Die casting; Foundry 
practice; Ingots; Investment castings; Met- 
als; and specific metals or products in- 
volved. 


12085, 


3020, 


3022, 


Castings. (See also Die castings; Foundry 
practice; Ingots; Molding.) 1145, 1161, 
1572, 2292, 3892, 5131, 6013, 6865, 


6899, 8411, 13144, 13164, 14310. 

Cast irens. (See also Castings; Foundry practice; 
Iron castings.) analysis—see also “analysis” 
under Iron. 1495, 7322, 8842 8882, 
10460 (book), 13438, 13442. 

annealing, 10052. 

applications, 1585, 4419, 7272. 
austenite phases, 240. 

bending strength, 13320. 

brazing, 8510. 

calcium silicide inoculation, 1124. 
carbon pickup, 9951. 

carburization, 1169. 

castings—see Iron castings. 

coatings for, 850, 11776, 11989, 13943. 


corrosion, 358, 364, 2737, 2739, 2745, 2757, 
5563, 5582, 7248, 11950, 11984, 11991. 


corrosion inhibitors, 1420. 
corrosion testing, 14525. 
cracking, 7252. 

crystal structure, 5350. 

defects, 71. 

dephosphorization, 1169. 
designing with, 10787. 
desulfurization, 1169. 

economic trends, 7469. 
enameling of—see Enamels, procelain. 
etchants, metallographic, 13215. 
expansion, thermal, 1260. 
failure, 7187. 

finishing, 2475. 

flame cutting, 11689. 
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foundry practice, 78, 1147, 6879, 6890, 
10589, 11636. 
graphite in, 253, 1303, 1311, 2438, 2445, 


5350, 5390, 8658, 10133, 11840, 13226, 


13242. 

gray, 338, 339. 1164, 1306, 1310, 2422, 
2425, 2427, 2431, 2448, 2449, 2452, 
2499, 3930, 5258, 5461, 6012, 6906, 
8444, 10224, 10299, 11685 11692, 
13324, 13582, 13587, 14466. 


grinding, 6933. 

hardness, 176, 2521, 7188, 13320. 

heat treatment, 7124, 10052. 

high-strength, 6912 (book), 13071. 

joining, adhesive, 149, 2493. 

machinability, 5175, 7188, 11697. 

machining, 114, 1196, 6935, 6939, 6946, 
10787. 

magnesium-treated, 14311. 

malleable, 65, 66, 177, 338, 2512, 6872, 
6894, 6907, 7046, 7637, 8440, 8562, 
10099, 11633. 

mech. properties, 318, 
10787, 13090. 

melting, 8412. 

metallurgy, 1310, 9860. 

microstructure, 5154, 5366 
7469. 

molten, 67, 11641, 14330. 

nodular, 251, 252, 302. 338, 1150, 1292, 


5154, 5477, 7469, 


(book), 5497, 


1303, 1310, 1354, 1359, 2476, 2517, 
2597, 3871, 5136, 5145, 5159, 6892, 
7141, 8412, 8432, 8443, 8444, 8450, 
8623, 8711, 9860, 10036, 10113, 10210, 
11684, 11807, 11808, 11897, 11929, 
11950, 12197, 13071, 13226, 13335, 


13441, 13582, 14253, 14316. 
oxidation, 11636, 11950. 
packaging, 8791. 
peening, shot, 13090. 
phase diagrams, 11806. 
phys. properties, 10787. 
pipes, 1405, 4220, 7274. 
plastic deformation, 7187. 
Poisson’s ratio, 1358. 
polishing, 14396. 


research, 2337, 6872, 11643. 
scaling, 7252. 
solidification, 253, 8447, 11637, 11638, 
665. 
stresses, 1730, 4178. 
surfacing, hard, 3889. 
tearing, hot, 7234. 
tensile strength, 5454, 13282. 
tensile testing, 8728. 
transformations, 1310, 5390, 8658. 
wear resistance, 1350, 10266. 
weldability, 2499. 
weld-brazing, 2499. 
welding, 2499, 2511, 8510. 
white, 1310, 7124, 7281. 
Cast irens, alloy, 300, 7249, 10223, 11866, 


13322, 13582. 

—_——. aluminum-, 10219. 

—_——, aluminum-Cr-, 10219. 

—_———. boron-, 7046. 

. echromium-Ni-, 10223, 13375. 
. chromium-Si-, 1395. 

manganese-Mo-Ni-, 7230. 

manganese-Si-, 10052. 

—_—, Mechanite-, 83, 11701, 11756. 

—_—_—, nickel-, 1406. 

—_——. silicon-, LOOSS. 

, 1306. 

Caster oil, prepn. and use, 12665. 

Cast steels. See Steels. 

Catalysis. (See also Reactions.) 722, 745, 1881, 
1977, 6126, 7746, 11862, 12530 (book), 
13812, 13841, 14911. 

acid, 745, 11059. 

by anion exchange resins, 10933. 
heterogeneous, 3367, 12556, 14965. 
homogeneous, 9415. 

of oxidation, 1863. 

photo-, 6170. 

polyfunctional, 9314. 

with Raney Ni, 9482. 

in redox titrations, 4313. 





- 





oe 





silver, ‘ 
solid state and solid surfaces in, 1905. 

in surface-structure studies, 13557. 

by zinc oxide, 7747. 

Catalysts. (See also Antioxidants; Enzymes; 
Growth substances.) 688, 1811, 1923, 
3240, 3273, 3283, 4601, 4656, 4710, 
6161, 6225, 7754, 7847, 10976, 10986. 

Adkins, 9047. 

alkaline, 793. 

alumina, 4644, 6161, 9299. 

alumina-chromia, 6057. 

alumina gel—metal oxide, 14917. 

alumina-SiO:, 3283, 4711, 4712, 7749, 7906, 
13753, 14532. 

aluminum chloride, 7845. 
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chromium, 6297. 
cobalt, 13772. 
cobalt molybdate, 4617. 


7738. 
racking, 1449 1949, 3184, 12408, 13753. 
dehydration, 4644. 
dehydrogenation, 1865, 1908. 
esterification, 1970. 
Fischer-Tr r 747, 3203. 
iodine, 328 41. 
iron, 1957, 3252, 3301, 4652, 4683, 7765. 
metal sulfide, 73. 
mixed, 8912. 
molybdenum oxide-ZnO, 468 
nickel, 1803, 1861, 3283, 1245, 4642, 7784, 
9241, 9297, 10896. 
nickel and SiOz», 1918. 
nickelous oxide, 6164. 
palladium, 6251. 
rhodium, 6251. 
skeletal, 
zinc oxide, 6165. 
Cataphoresis. See Electrophoresis. 
Catarole process, 1842. 
Cathode rays. (See also Sete ets Electrons; 
Electron tubes.) 947, 
Cathodes. (See also Klotioton Electron tubes. ) 
304, 1931, 6623, 12869, 14191, 14912. 
barium oxide on Ww, 11448, 11452. 
barium-strontium oxide, 2108. | 
mercury, 5661, 6154, 8107, 
oxide, 962, 3278, 4933, eoio” aaa79, 12881, 
14078. 


oxide-coated, 4972, 8256, 8261, 8288 (book), 
9761, 11479, 14170, 15230. 
photoelec., 1027, 4852, 6484, 6485. 
Cathodic protection. (See also re orrosion.) 356, 
359, "412. 4217, 4232, 5545, 5548, 5551, 
5564, 5576, 7273, 10336, 11952, 13381, 
13404, 13405. 
Cathodic sputtering. (See also Coatings.) 11844. 
Cottons. | (See also Ions.) 413, 415, 4653, 6203, 


Guan 12710 

Cavitation, 8777, 13281. 

Cavity resonators. (See also Electron tubes; 
Microwaves; Resonators.) 12859, 12901, 
15225. 

Cells. (See also Saipesies. ) capacitor, 2791. 

electrodialysis, 
electrophoresis, 746. 
Evans, 9785. 
force-and-pressure, 452. 

Cells, gar (See also Animals; 
8048, 12123, 15047. 

Cells, electrolytic. (See also Electric condensers; 
Electrodepositon; Electrophoresis; Eelectro- 
plating.) 5661, 7797, 7818, 9228, 11402. 


Plants. ) 


Cells, photoelectric. (See also Photoconductiv ity; 
Semiconductors.) 966, 1564, 4953, 6471, 
6520, 6521, 7424, 8960, 10544, 11291; 


11342, 11362, 12746. 

Cellulose. (See also Cotton; Paper pulp; Rayon; 
Sulfite liquor; Textiles. ) 810, 829, 1858, 
8404, 3420, 4246, 6090, '6308, 6346, 
7725. 7726, 8040, 9213, 9214, 9236, 
10871, 13792, 14545, 14931. 

Cellulose acetates, 6338, 6344, 7942, 9506. 

Cellulose esters. (See also Esters; Nitrocellulose.) 
3460, 6339. 

Cellulose gels, 9450. 


Cement, hydraulic or structural. (See also Con- 


crete; Lime; Mortar.) 358, 605, 1720, 
4777, 5932, 5945, 5957, 9150. 
analysis, 619, 2805, — i 10399. 


bibliography, 10739 ( book 
manuf., 620, 1742, 3110, $112, 3206, 4309, 
7635, 9165, 9182. 
pozzolan, 10701, 14767. 
reactions with aggregate, 5935, 7640, 10730, 
14749. 
refractory—see Refractories. 
slag, 4498. 
Cements, 14761. 
potassium silicate, 4547. 
refractory—see Refractories. 
silicate, 5947. 
sulfur, 10735 
Centrifuges. (See also Filters; Separators.) 
evaluation of performance of, 4568, 6050, 
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7681. 
ultra-, 5774, 6127, 12098. 
Ceramic bodies. (See also Ceramic ware.) 1722, 
1723, 5941, 8525, 9145, 10719, 13682, 
1369 


3. 
casting slips, he 
dielectrics, 13684, 687. 
firing of, 1719, sos, 3093, 3119, 12319. 
lime-alumina- silica, 5943 
structural clay, 1704. 
zirconia and lanthana, 3104. 
Ceramie industry, 1726, 1728, 6003 (book), 
10688, 13630, 13694, 


Ceramic materials. (See also Clays; Color(s); 
Enamels, porcelain; Kaolin; Minerals; Re- 
fractories.) 1721, 3080, 4524, 5623, 5946, 
5954, 9179. 

Ceramic-metal combinations. (See also Ceramics; 
Powder metallurgy; Refractories.) 295, 
304, 3085, 3616, 4399, 4402, 5202, 7598, 
13571, 13679, 13716, 13724. 

aluminum-AleOs, 10258. 
boron carbide, 3087. 
chromium, 139. 
titanium carbide, 139, 14502. 
Ceramics, economic and technical status, 2288. 
elements of, 6001 (book). 
phys. and chem. principles, 7643 (book). 
research, 12324 i 747. 

Ceramic ware. (See also Bricks; Ceramic bodies; 
Enamels, porcelain; Floor tile; Glass; 
Glazes; Refractories.) 295, 624, 1262, 
5961, 5973, 7598, 9141, 10058, 12314, 
12959, 13086, 14762, 14765. 

heavy clay, 1717, 1728, 5942, 5970, 
12321, 13634, 14750. 

magnesia laboratory ware, 7603. 

magnetic, 13695. 

porcelain, 3089, 
13711. 


10692, 


10715, 12315, 12325, 
porous, 7434, 7632. 
pottery, 7590. 
tableware, 7592. 
technical, 5959. 
whiteware, 3091. 
Cereals. (See also Grains; Oats; 
402; 3555, 6456 (books). 

Cerium. (See also Rare earth metals.) 110, 
415, 1143, 1299, 2395, 2804, 4202, 5537, 
6159, 7230, 7642, 8711, 11887, 13801. 

Cerium compounds, 1910, 2779. 

Cerium dioxide, 3352, 6232, 8280. 

Cerium selenide, 9310. 

Cerium sulfate, 391, 3264, 12757. 

Cerium sulfide, 9310. 

Cermets. See Ceramic-metal combinations. 

Cesium. (See also Alkali metals.) 395, 
41438, 8124. 

Cesium chlorocuprate, 6114. 

Cesium compounds, 12485. 

Cesium molybdate, 6235. 

Cetene, dehydrogenation of, 

Chain, steel, 2718, 7004. 

Charcoal. (See also Carbon; 
4469, 4679, 9656, 14683. 

Charpy testing. See Impact testing. 

Chelating agents, 5288. 

Chemical calculations. (See also Mathematics. ) 
7858, 7859 (books). 

Chemical compounds. (See also Chemicals; 
Complexones; Organic compounds; etc.) 
3016, 3258, 3335, 3763 (book), 6134. 

complex, 776, 1867, 1885, 2367, 3314, 3315, 
3324, 4655, 7849. 

intermetallic, 8171, 

mol. addn., 6106. 

Chemical constitution. (See also 
Structure; Substitution.) 9451. 

Chemical engineering. (See also Technology.) 
( books ). 

Chemical equipment. (See also under the names 
of specific types of equipment.) 376, 515, 
1406, 1408, 1584, 3418, 4238, 5801, 7467, 
8543, 8788, 9589, 11952, 13167, 13578, 
13584. 

Chemical industry. (See also Chemicals; Control 
systems; Electrochemistry; Patents; Re- 
search.) 681, 801, 1815, 2294, 3722, 
4590, 4608, 4996, 4998, 6056, 6680, 


Wheat; etc.) 


1468, 


14964. 


Carbonization. ) 


14483, 15108. 


Isomerism; 


9833, 10812, 11510, 11515, 12401, 
12402, 12403, 13785, 14218, 14219, 
14815; 2349, 7733, 7736, 10889, 12454 
( books ). 


Chemicals. (See also Biochemicals; Chemical 
compounds; Elements; Organic compounds; 


Petrochemicals; etc.) 4995, 6045, 6048, 
7433, 12938; 3769, 9892 (books). 
Sorption.) 6126, 


Chemisorption. (See also 
11862, 13800, 14911. 
Chemistry. (See also Agricultural chemistry; 
Analysis; Biochemistry; Electrochemistry; 
Geochemistry; Literature; Organic chem- 
istry; Physiological chemistry; Radiochem- 
istry; Reactions; Spectrochemistry.) 11536, 
14892, 14897; 6767, 14928 (books). 
heterocyclic, 13902 (book). 
inorg., 4707; 765, 1942, 6238, 6240, 13865, 
14928 (books). 
of org. natural products, 13717 (book). 
Chemotherapy, 9857. 
Chemuargy. See Agriculture. 
Cherry trees, 15066. 
Chlerdan, 5612. 
Chlorella, 14004. 
Chlorides. (See also Halides; and_ specific 
chlorides.) 5600, 5614, 6131, 7282, 7294, 
8847, 10394, 12029. 


68 





Chlorination, 1948, 3392, 4665, 5595, 584]. 
6263, 6298, 9415. 
Chlorine. (See also Chlorides; Dechlorination,) 


779, 1933, 3392, 5954, 7112, 7281, 8131, 
10819a. 
analysis, 1463, 7361, 8862. 

Chlorine dioxide, prepn. of, 13781. 

Chlorine trifluoride, 1934, 6132. 

Chlorocuprates, 6114. 

Chlorohydrins, 10394. 

Chloromethylation, 6295. 

p-Chlorophenyl p-chloro-benzensul fonate, 
26. 


Chlerepicrin, 4544. 

Chloreprene (2-chloro-1,3-butadiene). 9525, 

Chlerosilanes, 14954. 

Chlorosis, of peach leaves, 9627. 

Cholesterol, deuteration of, 9452. 

Cholie acid, 775. 

Chromasomes, 10534. 

Chromates, 2364, 7483, 11964. 

Chromatography, 401, 413, 415, 417, 5126, 
427, 1437, 1468, 1482, 1486, 2270, 2776, 
2784, 2785, 2818, 2830, 3172, 4287, 
4296, 4300, 5596, 5597, 5630, 5655, 
6153, 6301 (book), 7275, 7305, 7324, 


7344, 7877, 8836, 9316, 9812, 10942. 
12053, 12070, 12449, 13412, 13426, 
13457, 14564, 14893. 

alumina in, 6135. 

calcium sulfate bars, 12086. 

on carbon, 14547. 

on cellulose, 4246, 8875. 

column, 9320, — 10437. 

drop method, 279 

electro-, 4256, 77 7, 8835, 9317, 10377. 

ion exchange, 5633, 10386, 10426, 12029. 

paper, 2830, 7301, 8936, 10376, 10387, 
10408, 10416, 10436, IL1111, 12030, 
12042, 12054, 12082, 12683, 13411, 
13413, 13435, 13437, 13444, 13455, 
13456, 13459, 13460, 13478 (book), 
14552, 14555, 14580. 

partition, 7326, 10388. 

radioactive, 2767, 5650, 7405. 

on silica gel, 1482, 14560. 

Chrome alum. (See also Alum.) 6556, 11388. 


Chromic acid, 1885, 4047, 7487, 
Chromite, 614, 2383, 4999. 
Chromites, 9395, 12739. 
Chromium. (See also Chromium plating.) in 
aluminum-alloy grain refinement, 87. 


9034. 


analysis, 1497, 4280, 4314, 5638, 5641, 
7349, 8907, 10368, ~— 13427. 

applications, 8314, 8318. 

as cast-iron vn he negy agent, 3871. 

catalysts, 6297. 

coatings, 11786, 13185. 


compacts—see Ceramic-metal combinations. 

corrosion, 7268, 10357 

detn. of segregation in steel by printing, 7108. 

electrochem. behavior in HNO:, 7268. 

electrodeposits, 2570, 4046, 4055, 4180, 
5307, 5312, 8010, 8586, 10083, 10088, 
13943. 

electrolytic pptn. by ultrasonics, 

electrolytic reduction, 4281. 

electrometallurgy, 13039. 

high-purity, 8682. 

machining, 14335. 

manganese solid soln. in, 278. 

oxidation, 14512. 

properties, 278, 2661, 
14512. 


10077. 


4136, 4137, 15213, 
properties of thin films on, 2594. 
resources, of Canada, 6784. 
spectroscopy of, 13269. 
in steelmaking, basic, 1109, 5121. 
structure, crystal, 10542. 
supply situation, 8318. 
transformations, allotropic, 8682. 
wastes, 1605, 2983, 12960, 14394. 
Chromium alloys, 3927. 
Chromium alloys, aluminum-, 8666. 
. antimony-, 4154. 
. cobalt-, 3921, 5423. 
—_—_—, cobalt-Ch-Fe-Mn-Mo-Ni-, 1741. 
. cobalt-Ch-Fe-Mn-Mo-Ni-W.-, 7206, 7238. 
. cobalt-Cbh-Fe-Mo-Ni-W-, 13500. 
. cobalt-Fe-, 4121. 


—_——. cobalt-Fe-Ni-, 2730, 4082, 








11940. 
. eobalt-Mo-, 8645. 

. cobalt-Mo-Ni-, 8645. 

. cobalt-Ni-, 4081. 

. columbium-, 2610. 

. copper-, 8666, 9601. 
Chromium alloys, iron-, 7268. 








8776, 10191, 10313, 14518. 
. iron-Mn-, 10315. 
. iren-Mo-, 5423. 
—_——. iron-Ni-, 4121, 7389, 13201, 13219. 





. iron-W-, 5423. 





10144 


7389, 8525, 


.» mangenese-, crystal structure of, 10110, 
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——, molybdenum-Ni-, 8645, 14335. 
——, molybdemun-Ni-W-, 143535. 
a, nickel-, 1259, 1265, 2683, 5555, 8776, 
—_——~ 13125. 
2610. 
_, , tellurium-, 13248. 
titani . 4226, 
. gsten-, 11812. 
——-, zirconium-, 4074. 
Chromium carbides, 10312. 
Chromium chlorides. (See also Chromizing.) 
200, 9219, 11766. 
Chromium chromate, 6154. 
Chromium halides, 4649. 
Chromium hydroxide, 10973. 
Chromium iodides, 4649, 7761. 
Chromium nitrate, 6140. 
Chromium ores, 2383, 6784, 8314, 
conen., 2383, 9902, 9903, 9904. 
Chromium orthophosphate, 7604. 
Chromium oxides, 2138, 7349. 
CrOs, 7551. 
Cr:Os, 6057, 9307, 
Chromium plating. (Sce 
ing.) 213, 2578, 275 





13241. 





. 





12941. 


13209, 13832. 
aw Chromium; Plat- 
3518, 4049, 5306, 


5313, 7049, 7063, 707 1, 8754, 10072 
10087, 11777. 
hard, 13168, 13175. 
solns., 191, 2545, 2810, 4012, 7055, 7330, 
8597, 10088, 11785, 12960, 13461, 
14668. 
Chromium powders, 10169, 11766. 
Chromium sulfate, 6140, 6184. 


Chromizing, 211, 2573, 4035, 7087, 11786. 

Chromotropic acid. See 2,7-Naphthalenedisul- 
fonic acid, 4,5-dihydroxy-. 

Chronograph. (See also Timers.) 10525. 

Citrie acid, 10426. 

Citric acid ester, 14995. 

Citromycetin, Methyl o-dimethyl-, 754. 

Citrus. (See also Oranges; Tangerines.) 96532, 
11232, 15064, 15105. 

Civil defense, in modern war, 3777 (book). 

Civil engineering. (See also Coastal engineer- 
ing; Roads; Soil mechanics; Structures.) 
9019; 9212, 12395 (hooks). 

Clad, cladding. See Alloys; Metals; 
metals or products concerned. 

Clavacin, 15074 

Clay minerals. (See also Clays; Minerals.) 2832, 
4536, 5938, «5984, 5987, 5994, 5997, 
6430, 6431, 6433, 7641, 9158, 9641, 
10453, 12520, 14022. 

Clays. (See also Bentonite; 
Fullers earth; Kaolin; 
Plastic materials.) 609, 


or specific 


Ceramic bodies; 
Montmorillonite; 
4522, 4703, 5990, 


5992, 5993, 6037, 7815, 9854 (book), 
10716, 14754. 

calcined, 12320. 

china, 1736. 

for paper, 6378, 15435. 

plasticity, 3086, 3103, 7591. 

refractory, 5068, 12317. 

suspensions, 1097, 9855, 13845, 15087. 


Cleaning compositions. (See also Detergents; 


Solvents; Surface-active substances.) 6066, 
10887 (book). 

Cleaning of metals. (See also Abrasion; Blast- 
ing; Pickling; Polishing; Soaps; Surface- 
active substances; Washing.) 1274, 1279, 
2267, 2534, 4020. 

abrasive, 212, 11763, 13180. 

alkali, 11771. 

blast, 2580. 

chem., 2566, 5289, 8595, 11778, 12659. 
electrochem., 14400. 

flame, 12659. 

mech., 2558, 12659. 

ultrasonic, 222, 4016, 12154. 

Climatelogy. See Meteorology. 

Cleud chamber, 151535 

Clever. (See also Pasture; Trefoil.) 2051, 6400, 
1178, 1179, 13990, 14033, 14036, 15096. 

Clutches. (See also Couplings; Frictional ma- 
terials.) 3684, 12377, 13550. 


Ceal. (See also Carbon; Carbonization; Coke; 
Combustibles; Combustion; Fuels.) 2, 556, 


1616, 1636, 1644, 1924, 2310, 2311, 
3002, 3010, 3734, 4442, 4452, 4453, 
4607, 5006, 5843, 5857, 6055, 6698, 
7501, 7516, 7517, 7518, 7524, 9043, 
9048, 9059, 9251, 10602, 10824, 11593, 
14693. 

analysis, 393, 408, 2358, 2798, 3756, 4244, 
4291, 8903, 10460 (book), 12078, 12226, 
13440, 14689, 14691. 

anthracite, 1096, 1641, 3803, 10827. —_— 

2234, 


ashes—(See also Fly ash.) 552, 5831, 
14697. 

bituminous, 2317 (book), 
13601. 


briquetted, 1852, 4610, 5874, 
brown, 9908. 


4460, 9053, 9840, 
12996, 14288. 


carbonizing properties, 7522, 7525, 7526, 
14690. 

chemicals from, 1807, 6045, 7680, 3228, 
7702, 7718, 1377 14831. 

classification, 4457, 5860. 

cleaning—(See also Flotation.) 1092, 1096, 
1101, 2359, 5060, 8373, 8390, 8397 
(book), 13000, 14276, 14284. 

for coking, 4459, 5844, 8321, 9040, 9045, 
98 


de haan na products, 

desulfurization, 13611 

distn., 1806, 13755. 

drying, 13631. 

dust—(See also Burners; 
4445, 5838. 

gases from—( See -_, Gas, fuel.) 1617, 3015, 
7497, 7718, 10826 

gasification, 1620, 1645, 8028, 4448, 4451, 
5847, 5848, 5849, 5852, 5864, 
7498, 9046, 9054, 10601, 12223, 
13621. 


13610. 


Dust.) 1590, 3011, 


13600. 


germanium in, 5831. 

hydrogenation, 7680, 7702, 9047, 10505, 
10809, 13774. 

liquid fuel from, boas 1807, 3019, 5846, 
7497, 7718, 108 

low- grade, 1615, SO0i, 14693. 

oils from, 6045, 7497. 

oxidation, 5842, 5855, 5856, 7499, 10832, 
11995. 

ozonization, 1608. 

petrography, 5873 (book). 

properties, 3181, 4463, 4867, 12999. 

prepn., 29, 2357, 2380, 3790, 3792, 5051, 
5073, 6787, 8372, 8383, 9894, 9895, 
9910, 11585, 11591, 12229, 12244, 


13004, 
pulverized, 568, 7512, 9039, 10622 (book). 
pyrolysis, 551, 14833 


resources, 2295, 2385, 9044, 14217. 
screening, 2361, 3793, 115938. 
structure, 550, 1610, 7495, 13603. 
washing, 3797, 5063, 6797, 8374, 12992, 
12993. 
Coal mines. (See also Mining.) 5626, 5839, 


7494, 9233, 12992, 14280. 

Coal mining machines. (See also Mining equip- 
ment.) 6027, 6028, 11545. 

Ceastal engineering. (See also Civil engineering.) 
5037 (book). 

Coatings. (See also Anodizing; Electrodeposits; 
Enamels, porcelain; Films; Finishes; Glazes; 


Lacquers; Metallizing; Paint; Phosphating; 
Varnishes; Waterproof materials; Waxes. ) 
796, 2040, 3525, 4018, 4251, 4800, 
4801, 4806, 6375, 6392, 8606, 11152, 
14392. 

aerosol, 15034. 

aluminum-Zn, for steel, 8582. 

antifouling, 2755. 

bituminous, 8024, 11983. 

bright dyes, 7053. 


cathodic, 194. 

ceramic—see Glazes; 
fractories. 

chem., 2583, 8595. 

corrosion-preventive, 
13403. 


Enamels, porcelain; Re- 


2537, 5571, 6390, 8787, 


for crossties, 866. 
decorative, for metals, 
dip, 4056, 5305. 
electrochem., 8798. 
fire-retardant, 4807, 9584, 
fungicides in, 862. 
hydrophobic, 3312. 
metallic, 184, 293, 
4802, 5090, 11767, 
non-ferromagnetic, 8971. 
org., 215, 864, 865, 
8025, 9502, 9597, 
oxide, 8613. 
for paper, 820, 3487, 6378. 
phosphate, 2749, 4023, 4024, 10096, 11796, 
14388, 14401. 


4018. 


12653. 


1334, 2124, 3571, 
14383. 


1322, 
12335, 12817, 


7068, 8018, 8021, 
11154, 11156, 12661. 


for pipelines, 13987. 

for plaster, 4803. 

plastic, 2559, 6380, 9530, 11158, 11983, 
12654, 13586, 14720, 15027. 

for plastics, 184, 1262, 1985, 2039, 12662. 

refractory—see Refractories. 

research, 863, 3530, 12663, 12670. 

resin, 2045, 3527, 6325, 13935. 

rubber, 6379, 12672. 

sprayed-metal, 1281, 2539, 2540, 2571, 
2585, 4009, 5324, 7074, 7379, 8582, 
8589, 8591, 8592, 10063, 14376. 


Cathodic 


2555, 4022, 4992, 


sputtered—(See also sputtering. ) 


vacuum-deposited, 181, 


5278, 7059, 7078, 7089, 7090, 8600, 
13855. 
vapor-deposited, 4387, 4890. 
wax, 9 
69 


for wood, 4799. 
wrinkling, 13977. 

Cobalt, 4999, 5444, 7752, 8318. 
analysis, 399. 1496, 2770, 4280, 5660, 7285, 

8865, 10373, 10383, 10432, 14553. 

in animal nutrition, 6404, 11184, 
applications, 3799, 8318, 14655. 
in ceramic combinations, 139, 1205, 5205. 
chem. behavior, 3259, 18772 
in crops, 2051. 
electrometallurgy, 4, 13039. 
electroreduction, 1430. 
in enamels, porcelain, 7580. 
microscopy, polarized-light, 13197. 
plating, Foss. 


properties, 2099, 2655, 4147, 7170, 10158, 
11479, 11871, 11887, 12071, 13264, 
13266, 13267, 14472. 

radioactive, 8124, 14619. 

recovery, 2354, 3799, 6830, 9926. 

refining, 14228. 

structures, magnetic, 7165. 

Cobalt alloys, 3936, 4029, 4165, 10287, 11735, 


13185, 13218, 14233, 14506. 
Cobalt alloys, aluminum-Ni., 9659, 14172. 
. beryllium-, 4069. 
. chromium-, 3921, 5423, 10110. 

















. chromium-Cbh-Fe-Mo-Ni-W-, 115, 7144, 
13300. 

. chromium-Fe-, 4121. 

. chromium-Fe-Ni-, ro 3, 4082, 11940. 
——., chromium-Mo-, 8 

. chromi Mo-Ni-, O34, 7458, 8645. 

chromi Ni-, 180, 4081, 8546. 

——, iron-, 10110, 10425, 13367. 

. iron-Mo-, 14418 

. iron-Ni-, 4121, 5422, 5424, 7006. 

» manganese-, 5368. 

. molydenum-Ni-, 8645, 14418. 
—_———, molybdenum-W-, 2545. 

. nickel-, 8663, 10110, 11871, 13267. 


—_——, platinum-, 1285, 5347. 
. rheni . 2542. 
. tungsten-, 14416 
_—, tungsten carbide-, 
13120, 14417. 
. vVanadium-. 10110. 
Cobalt carbide, 1291, 7752. 
Cebalt carbeonitride, 1291. 
Cobalt compounds, 1867. 
Cebalt ferrite. See Ferrites. 
Cebalt molybdate, 4617. 
Cobalt nitride, 1291. 
Cobalt ores, concn., 4, 18, 6788, 
flotation, 4. 
hydrometallurgy, 6841. 
leaching, 
6841. 
6830. 





344, 5462, 13116, 


13007. 


pyrometallurgy, 
reduction, chem., 
resources, 14228. 
smelting, 4, 14228. 
Cobalt oxides, 2092, 6147, 6152, 
Cobalt trifluoride, 7889, 9443. 


15167. 


Cockroaches, 4841, 6426. 
Coincidence analyzer. (See also Cownters.) 
11420. 
Coke. (See also Coal.) oon 1047, 2317 (book), 
5844, 7749, 991 
analysis, 10460 book). 
for blast furnaces, 6858, 9055, 9921, 14680. 
for cupola process, 3878, 11653. 
gasification, 3005, 30)2, 3032, 5852. 
ignition, 4443. 
properties, 268, 10702, 13604. 
reactions, 5850, 7515, 10614, 10616, 12228 


sulfur removal, 9907. 
testing, 7517 
treatment, 5. 


Ceke ovens. (See also Carbonization; Retorts; 
Retorts, fuel gas.) 1047, 1440, 2318, 
13605, 13622, 13623, 13756, 


7587. 9136, 
14673. 
Coking. (See also Ammonia; Distillation.) 3030, 
4449, 4450, 4453, 5851, 6083, 7503. 
Colleids. (See also Absorption; Aerosols; Dis- 
persions; Drops; Emulsions; Flocculation; 
Gelatin; Macromolecular compounds; Mi- 
celles; Partic les; Smoke; Surface-active 
substances.) 477, 1915, 4627, 4753, 7815, 

7836, 7863 (book). 12488, 14099. 

in asphalt, 3199. 

in ceramics, 4522. 

dispersion of, 738, 4708. 

effect of ultrasonic waves on, 1998. 

gels, 743, 3123, 3295, 3297, 3326, 4634, 
12650, 14916. 

hydrosols, 5777. 

lyophilic, 6146. 

macromol., 7978. 

oleogels, 6112. 

sols, 4630, 4685, 14916. 

Coler(s). (See also Ceramic materials; Dyes; 

Indicators; Pigments.) 8022, 8113, 9703 
( book). 
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ceramic, 675, 1732, 13675. tty 13551, 14137, 14192, 14620, of oxygen, 1933. 
Colorimeters. (See also Photometers.) 13483, 15215 of refractory materials, 9183, 13672a. 

14622. analog, 440, 1574, 2261, 7388, 7437, 9010, Conductometers, audio frequency, 14536 ’ 
Colorimetry. (See also Analysis; Spectrophoto- 9691, 10512, pol 12137, 12171, Conductors, electric. (See also Cable, electric: } 
metry.) 1581 (book), 4254, 7331, 8910, 12181, 12849, 12902, 12910, 13564 Copper; Copper alloys; Insulation, electric: 

10382, 10423, 12009, 12010, 14741. (book), 15919. Insulators, electric; Semi-conductors; Wire.)  ‘ 
Columbates, as dielectrics, ‘12311. digital, 1535, 1536, 2084, 5759, 7382, 7383, 4957, 7242, 12860. 
SS analysis, 1448, 2780, 4273, 5595, 8228, 10496, 15204, 15207; 2954, 5796, Constitution diagrams. See Phase diagrams. 
by pete 8924, 10404, 12021, 12068, 5798, 10564 (books). Contact angles. (See also Interfaces; Wetting.) 
electronic, 440, 454, 1521, 1535, 1536, 2261, 4688, 7803. 
- Ln 1472, 2325, 8318, 14245. 2865, 2922, 4959, 8224, 8228, 9006, Containers. (See also Ceramic ware; Packaging; 
cleaning and finishing, 2325. 10523, 12180, 12181, 12184, 12849, and specific types of containers. ) 
coatings for, ceramic, 2413. 12902, 12910, 14129, 15218, 15219; carboys, 11104. 
nitriding, 4057. 2954, 5798, 10564, 13564 (books). coatings for, 12660, 14224. } 
powder, production of, 2482a. graphical, 10527, 11411. drums, 2976, 9588. 
prepn., 4701, 6159. mechanical, 10510, 12134. tin boxes, 9209. 
processing, 2413. memory systems for, 475, 1518, 2084, 5759 welding of, 5249. j 
properties, 2325, 10337, 13342, 14447. 6588, 7383, 10523, 12832, 15207. Controllers, elec., 2191, 2882. 3675. 
reaction with ChCls, 12468. Ordvac, 12150. for elec. motors, 4939, 4955, 15251 (hook) 
in stainless-steel welding wire, 1248. parallel, 2248 feedback, 2246. ; 
supply situation, 8318. “Whirlwind I”, 12110. Control systems. (See also Computers; Mag- 
wires, 4057. Computing laboratory, 10489, 10490, 10491, netic amplifiers; Pneumatic systems; Proc-  } 
Columbium alloys, 4226, 8525. 10492. ess control; Servomechanisms: Servo syus- 
. ehr 2610. Ceonerete. (See also Aggregates; Cement, hy- tems: Synchros.) 3185, 9008, 12152 | 
. titanium-, 232, 13241. draulic or structural; Mortar.) 4500, 4502, 14801. ” ) 
zir i earbide-, 13673. 5933, 5956, 5964, 9164, 14758. automatic. 1575, 2843, 2924, 5789 (hook) i 
Colambium chlorides, CbCl,, 12525. air entrainment in, 1712, 10728. 8271. 8970, 10501, 13541, 13544, 13545. / 
CbCls, 3355, 12468. bibliography, 10739 (book). 13785. -_ 
Columbium fluoride (CbFs), 12462. bituminous, 9245, 9246, 12350. electronic, 1016, 2208, 5798 (hook), 12501 } 
Columbium nitride, 10960, 14111. containing lightweight aggregate, 5960, feedback, 2252, 9794, 11408, 11411. 13542 ‘ 
Columbium ores, 1140, 13006, 14245. 10734. 13543. = 
Columbium oxides, 1139, 3846, 5595. porous, 12347. remote, 5775, 12382. 
Col 1. (See also Distillation ap- prestressed, 10700, 13325. Convection. See Flow: Heat transfer. 
paratus; Extraction apparatus; Towers, properties, 1712, 4510, 10722. Cooling. (See also Air conditioning: Refrigera- 
chemical.) 12427. radiation absorption in, 11361. tion; Temperature.) 12805. 13641. 
density-gradient, 10471. reactions, 628. Cooling apparatus. (See also Heat exchangers.) } 
distn., 13836, 13837, 14835. refractory—see Refractories. 13763. { 
fractionating, 14608. reinforced, 307, 13701. Copolymerization. (See also Heat of Coplu- 
packed, 1 56, 4599, 6167, 9324, 9397, slabs, 13700. merization; Polymerization.) %409. 6280 f 
12411, 14841. standards and specifications, 10725. 7911 (book). 7916. 7968, 7973. 9494, | 
wetted-wall tube-plate, 7696. structures, 5948, 5956, 5957, 12395, 15020. 9522. 9550, 11138, 12577, 13906, 13920. 
Columns, structural. (See also Buckling; Build- testing, 10731, 10732, 10733, 12348 14973. 7" 
ing materials; Stress analysis.) 3137, weathering of, 10729. Copolwmers. (See also Polymers.) 3426. 3457 
11920, 11921, 12387. vibration of, 4525, 10734. 7976. 11103, 11105, 11129. 12602. ' 
H-type, 12374, 12388. Condensation, chemical. (See also Polymeriza- Copper, 640, 8330. 10331. 11751. 
variable-section, 1784. tion; Reactions.) 1960, 3282, 3300, 3317, amalgamated, 9331. 
Combustibles. (See also Coal; Coke; Fuel; etc.) 5664, 6267, 6282, 7917, 7954, 7955, analysis—(See also “‘analysis” under Copper 
4454. 7956, 9489, 9540, 11062, 14935. allous.) 386, 388, 416, 434. 1445. 1481.) 
Combustion. (See also Burners; Flames; Fuels; Condensation, physical, of vapors, 6163, 14915. 2053, 2770. 4242. 4247. 4258. 4261. 4973 | 
Furnaces; Heat of combustion; Ignition; Condensers, electric. See Electric capacitors. 4280, 4312, 4315. 5620, 5621. 5629: 
xidation; Stokers.) 548, 1621, 1626, Conductivity, electrical. (See also Electric re- 5647. 5660, 6647. 7289. 7342. R815. 
1629, 1653, 4294, 4447, 4451, 5853, sistance; Semi-conductivity; and _ specific 8825, 8827, 8835, 8848. 8865. 8889. ) 
5854, 9049, 10610, 12225, 12330, 14692 substances or products.) 290, 5406. 8920. 10379. 10395. 10405. 10434. 10454 
(book). in alkylation reactions, 4710. 12086, 13269, 14550, 14553. | 14554. 
of carbon, 1642, 4302, 4462, 5858. of cadmium sulfide, 3566. 14561. : 
in Bunsen flames, 1624. of chlorides, 7857. annealing, 2638, 2720, 3933, 10048, 13145. 
of coal, 560, 563, 1609, 1612, 1662, 3001, of coke, 10702. anodizing, 8609. 
9086, 10601. of copper oxide, 2129. applications, 3721. 
of diesel fuels, 3026. Debye-spectrum effects, 1324. bonding to plastics, 11409. 
flameless, 1648, 2999. of gases containing free electrons, 924. brazing. 147. 1240. 5209. ’ 
of gases, 538, 548, 1638, 2999. of oy and NH,Cl in dimethylformamide, bright-dips for. 7053. | 
gases from, 759, 1651, 2995, 5905, 9407, 19 casting, 60. 8454. 11588, 11619 
12245. ionic, na PbCle, 9289. castings, 1154. 13067. 13092. 13164. j 
of hydrocarbons, 1627. of lead sulfide, PbSe, and PbTe, 9685. as catalyst, 747, 7738. 11038. 
of pyrite, 6063. of liquid Se-Te mixts., 9666. cathodic sputtering, 194. 
spontaneous, 10597. of liquid silicates, 4527. chemical properties. 1426. 1955, 2679. 2747. 
waves, 4439, 4456. of metals, 291, 918, 1331, 4129, 4146, 5433, 6036, 6436. 10077, 10742. 
Combustion engineering, 12306 (book). 5434, 7169, 8732, 10172, 11869, 11884, chromating, 13177. 
Comminution. See Crushing and grinding. 11887. chromium plating on, 4049. 
Communications equipment. (See also Electronic of oxide coated cathodes, 9761. clad with stainless steel, 8342. 10068. 
networks; Hertzian waves; Radio com- photo-, 2136, 2140. cladding, 2965, 5282. 
munications; Signals; Telemetering.) 3639, of solns., 6113, 6222, 7762. cleaning, 2578. 
4936, 8245, 8259, 9654, 11479, 144035. of silver sulfide, 4886. coating of. 5302. 
telephone, 8809, 8942, 10078, 15207. of systems BeO-—Na:O and B:O:;-K-O, 12800. coatings of, 4084. 11790. 14519. { 
microwave, 9732. of thin glass films, 6554. complexes of, 776, 3314, 11053. 12476, 
Compacting machines, 2943. of zinc oxide, 2129. 13870. 
Comparators. (See also Gaging.) 1553, 2891. Conductivity, thermal. (See also Heat transfer; corrosion, 1410, 1426. 2754. 2757. 4205. 
Complexones. (See also Acetic acid; Chemical Insulation, thermal.) 799, 898, 1840, 1901, 7272. 7776. 9331. 10326, 10351. 11965. 
> compounds.) 1473, 12009. 1902, 2667, 3342, 6144, 6231, 7943, 13385, 13396, 14516. 
Compressibility, 3608. 15177. corrosion inhibitors for, 14504. 
of gases, 714, 1862, 3242, 3284, 7821. of ammonia, 1933. couples, 8670. 10326, 11842, 11846. 
of liquids, 3237. app. for detn. of, 268, 1318, 13672a, 14627. creep, 7175. 13307, 13363, 14472 
Compression. (See also Pressure.) argon, 6180 in crops, 2051. 
of gases, 5845. of bromine, 1933. crystal growth, 2650. 
of liquids, 1898. of carbon dioxide, 1933 cutting, 3931. 
Comapaers, (See roo pions Pressure; Pumps.) of carbon and graphite, 8152. deposits on glass, 4006. ! 
692, 5908, 1227 of chlorine, 1933. desulfurization, 13029. 
axial flow, 5918, 7561, 7567, 7568, 7576, of coke, 10702. diffusion in, 4090, 5375, 11839, 13236. 
7668, 12263, 12272. of electrets, 14107. diffusion of. 1307, 2633. 
blades for, 949, 1671, 10660 of fibrous materials, 13503. drawing, 4962, 14333. 
centrifugal, 2163, 3630, 7554, 7561, 7566, of fluorine, 1933, 1934. electrodeposition, 2546, 2547, 2548, 2549, 
9102, 9127, 10650, 12263, 13645, 14733, of gases, 1864, 7792, 14627, 14920. 4025. 5292. 
14734. of glass, 3117. electrodeposits, 2553, 2570, 5312, 7211, 
lightweight, 10759. of hydrobromic acid, 1933. 8010, 8574, 8586. 13177. 
multi-stage, 1701. of hydrochloric acid, 1933. elec. properties. 7156. 10195. 12786. | 
revolving-piston, 13661. of hydrocyanic acid, 1933. electrodes, 4036. 7776, 12477, 14438. 
rotary, 9111. of iodine, 1933. electroforming, 199. | 
steam-jet, 10658. of magnesium, 11479. electrometallurgy, 4. 1141. 13039. 
turbo-, 10653. measurement, 4842, 8945, 8952, 9179, electropolishing, 7058, 8614, 11782. 
Computers. (See also Control systems; Dif- 14575. embossing, 12916. 
ferential analyzers; Electric circuits; Elec- of metals, 2667, 9091, 10177, 11882, 11883, etching, metallographic, 1293. 
tronic networks; Logic machines; Magnetic 11884. extrusion, 6913. 
amplifiers; Servomechanisms.) 494, 1507, of nitrogen, 1933, 3346, 6180. extrusions, 1175. 
$644, 7441, 8245, 8247, 10491, 10492, of optical crystals, 2918. fabrication, 3748, 5022. 
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Copper VOLUME 1, 1952, SUBJECT INDEX Couplings 
zs, 2578, 3748, 5022 . aluminum-Fe-, 10121. Cerrosion. (See also Oxidation; Scaling; Tarnish- 
— 1175. . . aluminam-Fe-Cu-, 7195. ing; Weathering; or under specific alloys, 
fracture, 10234. . alumi Fe-Ni-, 7193. metal cone, a or products involved. ) 
grains, 25¢ 2720, 9961 . aluminum-Mg-, 1286, 8622. 372, 381, 2762, 2763, 2765, 3125, 
hardness, 5453, 13351, 14494. . aluminum-Mn-, 10121. 4210, aie. 93548, 5557, 5560, 7240, 
high-purity, 327, 13261, 14511. . aluminum-Ni-, 10121. 8349, 8803, 8811, 8812, 9740, 10348, 
inclusions in, 3832. . alumi Zn-, 8692. 12962, 13390; 384, 2765, 10363 (books). 
ions, 1413, 2067, 13835. . antimony-, 272, 7082, 13261. acid, 364, 1410, 10357. 
joining to Al, 5236, 8512. . antimeny-Pb-Zn-. 6902, 6905. atm., 2738, 4233. on Fe A 2 
laminates with stainless steel, 13138. . arsenic-, 272, 3244, 8718, 13261. ’ chem., 1410, 4211, 7245, 8783, 10342, 
lead cladding of, 197. . beryllium-, 221, 3917, 4110, 5486, 11956, 11959. S : 
mech. and phys. properties, 283, 313, 1393, 5510, 5810, 6705, 7190, 7940, 10007, electrochem., 1428, 5548, 11956. a 
2658, 2661, 2704, 3748, 4144, 4147, 10298, 11661, 13207, 13583. fretting, 5542, 8777, 10744, 11979, 14503. 
5022, 5496, 5512, 7147, 7156, 7215, —_——, bismuath-, 7082. galvanic, 7241, 8905, 9409. 
7459. 9682, 10256, 10273, 10303, 11740, —_——., cadmium-, 5340, 7190, 13261. gaseous, 7246, 10323, 10355, 11959, 12245, 
11867, 13260, 13291, 13351 13363, . cadmium-Ag-, 7190. 14516. : 
13374, 14435, 14446, 14449, 14780. . chromium-, 7190, 8666, 9601, 10513a hot water, 8806, 13402. ~ 
melting, 9924, 10182, 13029. . chromium-Fe-, 349. intergranular, 10352, 11987. 
metallurgy, 6736 (book), 6824. . cobalt-, 272. by lubricants, 87 49, 1 3664. 
mining, 11558 (book). . eobalt-Zn-, 1012). by microorganisms, 2760. 
nucleation, 13067. . gallium-, 7129, STIS, LISIS prevention of, (See also ( oatings; ¢ OF 
oxidation, 7058, 11867, 14511, 8792, 8793. . germanium-, 5348, 8718, 13217. inhibitors.) 2735, 4218, 4233, 5562, 727 
6913, . gold-, 2603, 4099, 5511, 5520, 6148, $327, 9261, 11954, 11958, 11963, ‘11964. 


pipes or tubing, 97, 1423, 3904, 
8548, 11968. 

plating, 192, 2569, 4203, 5313, 7040, 7073, 
7378, 9020, 10061, 10098, 14390, 14391. 


polishing, 2578, 14396. 


radiation effects, 2599, 6495, 7410, 8138, 
11328, 11361, 11363. 

recovery, 5827, 5829, 6830, 6843, 8408, 
9926, 11592, 12960, 14394. 

recrystallization of thin layers of, 4084. 

refining, 1121, 3813, 3815, 3832, 6842, 
9924, 9935, 11619, 11740, 13029. 

rolling, 11674, 14329. 

rolling textures, 2705. 

secondary, 2607. 

sheets, 132. 

single crystals, 7191, 5526, 5527, 13214, 
1445 

sintered, 1328. 

in soils, 6401, 6448. 

specifications, 10550. 

statistics, 2287, 4993, 4999, 6677, 9838, 


11527, 15266. 
strip, 6916, 13125. 
stripping baths, 14668. 
structure, crystal, 244, 8615, 
substitutes for, 2957, 13569. 
thermal shock tests, 4115. 
waste disposal, 2983. 
welding, 146, 147, 1 1 

5244, 6982, 8512, 11736 


10542. 


240, 3981, 5208, 
11740. 


welds, 11740. i 
wires, 229, 1333, 1343, 2467, 4198, 5509, 
7158, 8671, 8693, 10098, 10164, 10203, 


10212, 15245. 
working, cold, 7156, 13258. 
Copper alloys. (See also Brasses; 
8330, 9924. 
analysis—( See also “‘ 
422, 426, 1464, 2811, 
annealing, 3993, 13145. 
applications, 4131, 58153, 7462, 
brazing, 1240. 
bright-dip, 7053. 
casting, 1154, 2439, 
castings, 522, 9975, 
chromating, 13177. 
classification, 2802. 
compn. of, 5194. 
corrosion, 370, 1410, 
13408. 
creep, 4165, 13307, 
degassing, 5151. 
in design, 14647. 
dezincification, 11980, 
die caster for, 9970. 
electropolishing, 11782. 
extrusion, 13588. 
fabrication, 3748, 5022. 
finishing, 3748, 5022. 
forging, 13588. 
forming, 6925, 8490. 


Bronzes. ) 


under Copper. ) 
10431. 


analysis” 


10409, 


10320. 


13058, 13504, 13588. 


11639. 


11965, 11980, 13406, 


13363. 


13406. 


foundry practice, 13072 (book). 
grain refinement, 9961. 
heat treatment, 3991, 13145. 


machining, 13588 

melting, 1477. 

microstructure, 5443. 

oxidation, 11980, 13406. 

properties, 2704, 3748, 5022, 5194, 5407. 


5448, 10273, 13363, 13374, 14488. 
refining, 13030. 
specifications, 10550. 


tin-dipped coatings for, 5279. 

welding, 148, 1240, 3981, 5244, 7008. 
workability, 13588. 

working, cold, 11703. 


Copper alloys, 85-5-5-5. See Copper alloys, lead- 


Sn-Zn-. 

——. aluminum-, 241, 272, 8660, 9928, 
10137, 11639, 11815. 

——, aluminum-Co-, 10121. 


7122, 7137, 10026, 10107, 13240, 14433, 
. gold-Ag-, 1393, 8691. 
_—_——. indium-, 13198. 
——. ireon-, 272, 349, 5407, 13261, 
—_—., iron-Ni-, 2608, 8683, 11957. 
—_——. iron-Zn-, 10121. 

. lead-, 1171, 2612, 2979, 4279, 

8437, 13261. 

. lead-Ni-, 1171. 
. lead-Sn-, 7259. 
———, lead-Sn-Zn-, 1171, 7235. 
——., lead-Zn-, 5811. 

. magnesium-, 272, 2627. 
—_——. manganese-, 272, 13228. 

™ <j ] 





13373. 


5506, 








——_—_ mangencee-Ba-, ] 3195. 
. manganese-Zn-, 10121, 10128. 
nickel-, 272, 2433, 2582, 2662, 2759, 


3696, 5204, 5244, 5438, 5565, 10116, 
10165, 10174, 11836, 11954, 13105, 
13125, 13261, 13351. 


. nickel-Mg-, 2629. 
. nickel-Si-, 7190. 


—_——. nickel-Zn-, 5540, 7227, 10121. 

. phosphorus-, 272, 10303, 13261. 

. platinum-, 1332, 4072, 10183, 14508. 

. silicon-, 125, "27 2, 8718, 13261, 
14477. 

. silver-, 313, 349, 1397, 5511, 7190, 
7208, 11815, 13261, 13291. 

in-,—(See also Bronzes.) 258, 1118, 


. & 
1171, 4228, 10137, 11639. 
—_———. tin-Zn-, 5565. 
. titanium-, 272, 10115, 8642. 


. zine--—(See also Brass.) 1171, 2582, 
2759, 4104, 5327, 5540, 8718, 10240, 
11639, 13240, 14419, 14428. 


Copper acetates, 6207. 

Copper acetylide, 772, 11057. 

Copper arsenates, 13515. 

Cepper bromide, LO9SS. 

Coppe . _chloride -s, 3392, 5118, 6266, 12770, 
27 7 . 

Copper compounds, 690, 1930, 1994. 

Copper dithiozenate, 12072. 

Copper ferrite. See Ferrites. 

Copper flueborate, 12470. 

Copper hydride, prepn. ot, 9392. 

Copper hydroxide, 135812. 

Copper iodides, 2154, i37 6, 10988. 

Copper nitrates, 6157, 12743. 

Copper ores, 4, 18, ‘ 529 9. 1091, 1141, 2293, 


2378, 2407, 3802, 5120, 6072, 6780, 
6830, 6833, 6848, 8344, 8392, 9932, 
9935, 11588, 11595, 13009, 13028. 

Copper orthophosphates, 13825. 

Copper oxides, 936, 1920, 2129, 2633, 3845, 
5338, 6148, 6833, 9311, 10890, 11273 
11278, 13028. 

Copper oxychloride, 11252. 


Copper peroxide, 722. 


Copper 3-phenylsalicylate, 10839. 

Copper powders, 2483, 2484, 5199, 5580, 5581, 
13119, 14659, 14922. 

Copper salts, 786, 5850, 6197, 6448. 

Copper sulfate, 529. 

Copper sulfides, S097. 

Copper telluride, 3952. 

Cepregen, 6399. 

Copyright. (See 

Cordierite, 3089, 4517. 

Cores, foundry. See Foundry cores. 

Cores, magnetic. See Magnetic cores. 

Ceres, panel. See Structural materials. 


Corn. (See also Cereals; Plants.) 14020, 15036, 


15044. 
Cerena. See Electric corona 
Corporations. (See also Business management.) 
6732 (book). 
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also Patents.) 11570 (book). 


12395, 13384, 13754 
sea water, 2755, 4210 
soil, 4233. 
stress—see Stress corrosion. 


testing, 374, 383, 2188, 4229, 5550, 5561, 


7274, 10351, 10361, 11978, 11986, 
11378, 13391, 14526 (book). 
water, 2736, 4237, 5539, 10360, 11966. 


Cerrosion inhibitors. (See also Cathodic protec- 
tion.) 372, 1769, 4215, 5543, 5546, 8794, 
8811, 11985, 14504. 

for brine, 4207. 

chromate, 11970, 11989. 

for copper, 13385. 

for ferrous metals, 1264, 1420, 5567, ! 
5577, 8786, 10344, 11967. 

for oils, 1763, 8787. 

org., 11967. 

in packaging materials, 8791. 

phosphates, 8781. 

semi-polar, 4231. 

vapor-phase, 13395. 

for water, 7253, 8800, 11965, 11964, 11968, 
11969. 

Corrosion-resisting alloys. (See 
Alloys.) 376, 4167. 
applications, 2756, 7467, 

14647. 
for fluorine compds., 
machinability, 11697. 
for marine attack, 2755, 
melting, induction, 11650 
peepenees, 10309, 13733. 
or water systems, 11963. 

Ceorundum. (See also Alumina.) 6193, 
10681, 12330, 12331. 

Corynebacterium tritici, 11) 85. 

Cosmic rays. (See also Radiation.) 1528, 11393 
(book ). 

Cest. (See also Business management.) 

analyses and estimates, 7682, 10865. 

Cotton. (See also Cellulose; Fibers; Textiles.) 

plants, 2060, 2062, 6447. 

Cottonseed, 3230, 6038. 

Cottonseed meal, 3176. 

Cottonseed oil, 3137, 3177, 3178, 3383, 6725. 

Ceunters. (See also Anthracene; Coincidence 
analyzer; Ionization chambers; Pulse; 
Radiation detectors; Scintillation  sub- 
stances; Stilbene, and “coincidence” under 
Electric circuits. ) 

scintillation, 482, 2910, 2911, 2932, 
4376, 5689, 5695, 
5756, 5766, 7403, 7422, 
11351, 11355, 12 
12791, 12861, 14 
14589, 15120, 

anthracene, 5689. 

automatic, 13530. 

binary, 11425 

Cerenkov, 11334. 

for computers, 1536. 

cond. crystal, 7369. 

directional, 485. 

ferroresonant flip-flop, 5703. 

fission, 4904. 

gas flow, 12162. 

gas-tube, 12857, 12861. 

Geiger, 492. 2886, 2912, 2920, 2923, 2938, 
4371, 5726, 5765, 5767, 7375. 

Geiger-Muller, 2910, 5768, 5769, 7402, 7809, 
8980, 10521, 14157, 15130. 

high-speed, 15214. 

ionization, 5795 (book). 

proportional, 929, 1550, 2912, 
0526, 12765. 

self-quenching, 1560. 

Couplers. See Wave guides 

Couplings, machine. (See 
tric couplings; 

1777, 13731. 


also Corrosion; 
9110, 11983, 
11959. 


13754. 


6948, 


2920, 2931, 


also Clutches; Elec- 
Fluid couplings; Shafts.) 





Cracking 
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Cracking, chemical. (See also Hydrocarbons; 
Petroleum refining; Pyrolysis; etc.) 1847, 
6084, 7717, 7907, 9243, 9294, 12417, 
12433, 12443. 

Creep. (See also Deformation.) 

of magnesia, 1707. 


of metals, 328, 350, 1376, 1404 (book), 
1423, 2693, 2695, 4176, 64, 8710, 
8713, 8739, 10207, 10214, 10239, 10277, 
11906, 11925, 12788b, 13307, 13309, 


13363. 

of mullite, 1707. 

of thoria, 1707. 

of zircon, 1707. —— 

Cree sisting materials, 1: . 

Guak saece. 1344, 1377, 9740, 11892, 

. 13372. 

Creep testing, 1380, 3162, 5475, 8739, 10245, 
11915, 13293, 13315. 

m-Cresol, 14838. 

p-Cresol, 7955, 7956, 14838. 

Cresols. (See also Phenols.) 12543. 

Crops. See Plants. 

Crucibles. See Refractories. 

Crushing and grinding. (See also Ball mills; 
Hammer mills; Powders; Pulverizers; R 
mills.) 13, 1099, 2362, 2365, 2370, 5059, 
5061, 6810, 8365, 8384, 8388, 11597, 
13002, 13490, 14285, 15156. _ 

Cryogenics laboratory. See Laboratories. 

Cryolite, 6043, 13027. ’ 

Cryoseopy. See Freezing points. ; 

Crystal electron valves. See Transistors. z= 

Crystals. (See also Solids.) 750, 925, 2137, 
2827, 3338, 4626, 4913, 4926, 6223, 
8170, 10982, 10983, 11388, 12526, 
14079, 14112. 

dislocations in, 2094, 4911, 11924, 13234. 

ferroelect., ~~ 

ferromagnetic, 5. 

growth, 5392, 6206, 8636, 9700, 
10149, 10153, 13234. 

heteropolar, 8173. 

inorg., 12526, 12532. 

isomorphous, 2083. 

non-cubic, 3622. 

optical, 2918. 

org. H bond in, 7811. 

piezoelec.—see Piezoelectric crystals. = 

properties, 1893, 3607, 4323, 4324, 5671, 
6512, 6567, 7750, 14406, 14487, 14878. 

single, 465, 941, 1386, 1563, 2078, 2106, 
3162, 5516, 5529, 6535, 7398, 11289, 
11313, 11316, 13521, 13538, 14961. 

spherical, 12093. 

twinning of, qi? .. a 

‘rystal structure. ee also ice cons 8; 

Crysttiructure,) 1859, 3623, 4326, 4327, 5674, 
6556, 7399, 7742, 8638, 10123, 11378, 
11789, 11829, 12093, 12532. 

basic copper nitrate, 6157. 

cesium chlorocuprate, 6114. , 

chromium iodide and chromium mixed hal- 

._- oa, 2832 (book ) 
ay minerals, ook ). 

i. 465, 1501, 2841, 4325, 4328, 10119, 
10490, 11824, 12091, 12092, 12095, 
12151, 12155, 12514, 14405, 14593. 

diamond, 11388. 

disilicides of rare-earth metals, 4700. 

ferrites, + 

magnetite, 4 

Cosenditigation. (See also Separation.) 3195, 
4641, 6085, 7138, 9651, 10532, 13779. 

Cucumber neg; oy sate ns te - 
la furnaces. ee also Foundry furnaces. 

Cones Te 1157, 3440, 2434, 2985, 3896, 
5132, 6900, 6906, 8417, 11633, 11657, 
13061, 13063, 14319. 

Cupola practice, 81, 1149, 1157, 1169, 2424, 
2446, 2449, 3872, 3878, 5140, 5142, 
5461, 6832, 6870, 6900, 8417, 8418, 
9960, 11653, 13046, 13063. 

Curiam, tg 

Currency. See Paper currency. 

Gestion Gable. (See also Lubricants.) 639, 

1201, 3937, 5185, 10011, 11683, 11688, 

13098, 14336. 

ef metals. (See also Tools.) 126, 

1201, 1202, 2472, 3950 (book), 6931, 

6954, 8536, 9999, 11689, 11690, 13102. 

Cyanamide. (See also Calcium cyanamide. ) 

13. 


10145, 


Cutti 


Cyanates, 4 

Cyanidation, » 

Goantien, (See also Nitriles.) 432, 531, 534, 
1867, 3314, 5615, 6128. 

Cyanines. (See also Dyes; Pigments.) 4248. 

Cyanogen, 5862, 6284, 14956. 

Cyanurie chloride, 13792. 

Cyelic compounds. (See also Heterocyclic com- 
pounds.) 6261 

Cycloalkanes. (See also _ ow com- 
pounds.) 1628, 6247, 6289, 6290. 


Cyclobutane, 6289. 

Cyeloheptane, 6289. 

Cyelohexane, 3202, 3400, 6263, 9447, 9487. 

Cyelohexane, chlorundecafluoro-, 9455. 

. 1,1-dimethyl-, 9486. 

. 1,2-dimethyl-, 9486. 

—_——., ethyl-, 9486. 

—_——-, heptachloro-, 6263. 

. hexachloro-, 6263. 

. 1,2,3,4,5,6-hexachlore-, 2047, 5607, 
5609, 5612, 6414, 11175, 11192, 11218, 
12688, 14035. 

. methyl-, 9486, 10939. 

Cyclohexene, 3374, 3400. 

Cyelohexyl iodide, 11019. 

Cyclones. See Separators; Steam boilers. 

Cyclononane, 6289. 

Cyelooctane, 6289. 

Cycloparaffins, 7899. 

Cyclopentadiene, 3445, 7902. 

Cyclopentane, methyl-, 544, 9410. 

Cyclopentyl iodide, 11019. 

Cyclopropane, 3444, 6253, 7297, 14681. 

Cyeclopropane carboxylic acid, 2-phenyl-, 6425. 

Cyclopropane methanol, 6252. 

p-Cymene, 786 


Cystine, 1994, 11053. 

















D 

2,.4-D. See Acetic acid, (2,4-dichlorophenoxy )-. 

Dairy industry, 5837. 

Dating. See Geochronology; and “isotope C'*”’ 
under Carbon. 

Daylight factor, 10506. 

D-D. See “mixt. with 1,2-dichloro-propane” 
under Propene, 1,3-dichloro-. 

DDE. See Ethylene, 1,1-dichloro-2,2-bis(p-chlo- 
rophenyl)-. 

DDT. See Ethane, 1,1,1-trichloro-2,2-bis(p-chlo- 
rophenyl)-. 

Deacetylation, 7871. 

Debye-Scherrer method. See Radiography. 

Decalin. See Naphthalene, decahydro-. 

Deeane, 11045. 

Dechlorination. (See also Chlorine.) 7922. 

Decomposition. See also Degradation; Pyroly- 
sis.) 1927, 1931, 1946. 

thermal, 3347, 4659, 6137. 

Defect detection. See Inspection; Non-destruc- 
tive testing; Radiography. 

Deformability. See Plastic properties. 

Deformation. (See also Creep; Elastic deforma- 
tion; Flow; Plastic deformation; Stresses; 
Stress strain properties; and specific sub- 
stances or products involved.) 1787, 2641, 
2688, 5490, 6919, 10214, 13742, 14491. 

Deformation structure. See Structure. 

Degradation. (See also Decomposition.) 3422, 
3480, 6339, 6347. 

thermal, 848, 1980. 

Degreasing. (See also Cleaning.) 220, 1274, 
5280, 13638. 

Dehalogenation. (See also Halogens.) 1963. 

Dehumidifiers. See Air; Drying; Gas, fuel. 

Dehydration. (See also Drying; Evaporation.) 
731, 1865, 1947, 4272, 4444, 4613, 7748, 
12440, 13782, 14821. 

Dehydrogenation. (See also Aromatization; Oxi- 
dation.) 1908, 3283, 3399, 4703, 5868. 

Densitometers, 2276, 3716. 

Density, of gases, 438, 502, 3559. 

of solids, 7750, 7857. 

Dental materials, 5817, 6918. 

Depolarizers, monochromatic, 2914. 

Depolymerization. (See also Polymerization.) 
3317, 6347, 10965. 

Desiccation. See Drying. 

Design engineering, (See also Machine design; 
Stress analysis; Structures; and under 
specific materials, processes, or products. ) 
4565, 4766, 6345, 7663, 11570 (book), 
12384, 13740, 14522, 14789, 14790. 

Desmodur. See Isocyanates. 

Desmophen. See Hydroxy compounds. 

Desorption isotherms, 1504. 

Desulfurization. See Sulfur; and specific sub- 
stances desulfurized. 

Detectors. (See also Electron tubes; Rectifiers; 
Signals.) 11473, 12851, 12900. 

Detergents. (See also Cleaning compositions; 
Soaps; Surface-active substances.) 2747, 
2759, 7703, 9244, 9282 (book), 10879, 
12436, 13760. 

Detonation. (See also Explosions; Fuels; Gaso- 
line.) 

in engines, additives to prevent, 1685, 1688, 
3024, 6141, 9115. 
in gases, 1633, 5845, 5872, 9363, 10948, 
11308, 14684. 
spinning, 10611. 
waves in, 10619. 
Deuteration, 9452, 10961. 
Deuterium, 3307, 3337, 4714, 8073. 
analysis, 5656, 8841, 8851. 
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reactions, 3273, 3283, 6271, 7784, 7869 
9416. ; 
Deuterium compounds, 6258. 
Deuterium oxide. See “heavy” under Water. 
Deuterium peroxide, 6187. 
Dew point. (See also Humidity.) 9321, 10866. 
Diaicohols, 7955, 7956. 
Dialkyl compounds, 9451. 
Dialysis, 3356. 
Diamagnetic susceptibility. See 
ceptibility. 
Diamagnetism. See Magnetism. 
Diamonds, 10, 455, 1874, 6224, 8525, 8983. 
11349. 
Diathermy, 11296. 
Diazonium fluoborate, 12470. 
Dibenzoselenophene, 9474, 13868. 
Dibenzyl. See Bibenzyl. 
Diborane. See Boron hydrides. 
1.4-Dibromobutene, 1 1057a. 
Dibutylboron compounds, 12460. 
Dicarboxylic acids. See Carboxylic acids. 
2.4-Dichlorophenoxy acetic acid. Sce 
acid, (2,4-dichlorophenoxy)-. 
Dichroism, 4355. 
Dichreite. See Cordiecrite. 
Dichromate ions, 7286. 
Dictionaries, antibiosis, 11564 (book). 
mech. engineering, 12984. 
metallurgy, 8340a, 11544. 
petroleum industry, 14256 (book). 
scientific and technical words, 15310 (book). 
Dieumarol-2-C"*, 9437. 
Dicyandiamide, 124438. 


Magnetic sus- 


Acetic 


Die-casting, 64, 90, 92, 2296, 3882, 3884. 
3890, 6880, 6881, 6884, 6886, 8453. 
10790, 11655, 14321 (book). 

Die-castings, 2439, 2450, 10079, 13286. 

Dieldrin, 6409, 12704. 

Dielectric constants, 2114, 4851, 5714, 8098. 


9663, 12753, 14636. 
of blood, 14235. 
of chromium nitrate, chromium sulfate, and 
nickel nitrate, 6140. 
of fatty acids, 14900. 
of ferrites, 8135. 
of gases, 1907, 12863. 
of germanium, 6556. 
of liquids, 3235, 12507. 
of mixts., 11369. 
of perovskite crystals, 8140. 
of potassium phosphate, 2087. 
of solns., 7381. 
of synthetic resins, 3453. 
of toluene and xylene, 1438. 
of water, 14235. 
Dielectric less, 12855. 
in crystals of polar molecules, 
in germanium, 6556. 
in glass, 12875. 
in polyvinyl butyral, 6315. 
in solids, 11300. 

Dielectric properties. See Electric properties 

Dielectrics. (See also Electric breakdown.) 902, 
931, 944, 984, 2263, 3634 (book), 3650, 
3669, 3695, 4857, 4858, 8083, 8088, 
8255. 

ceramic, 13684, 13687. 

electrets of—see Electrets. 

liquid, 1428. 

niobates and tantalates, 12311. 
polyethylene terephthalate, 12827. 

Dielectric strength. (See also Electric break- 
down. ) 

of liquids, 9361. 
of thin glass films, 6554. 

Diels-Alder reaction, 6280. 

Dienes. See Olefins. 

Dies. (See also Molds, and under specific ma- 
terials or processes for which used.) 172, 
2456, 6026, 13322. 

carbide, 128, 11713. 

die-casting, 661, 2451, 5150, 10791, 11661, 
13068. 

drawing, 6932, 8469. 

drop-hammer, 2421. 

extrusion, 8469. 

forging, 3901, 13181. 

forming, 96, 1153, 1162, 1192, 1262, 6926, 
8491, 11681. 

for forming plastics, 1585. 

hobbing, 1197. 

multi-component, 4647, 

progressive, 3886. 

wire-drawing, 329, 1569, 8457. 

Die steels. See Tool steels. 

Diesel engines. (See also Engines; Locomotives.) 
585, 598, 1668, 1676, 1689, 1690, 2431, 


14055. 


9326, 10819. 


2441, 2979, 3079, 5895, 5896, 5898, 
5906, 7547, 7557, 7560, 7562, 8232, 
8233, 8800, 9113, 9114, 9124, 10648, 
10649, 10653, 10662, 10667, 12276, 


13567, 13651, 14723. 
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Diesel fuels. (See also Fuels.) 590, 599, 1632, 
1667, 1682, 3026, 4618, 7509, 7562, 
10664, 10667, 10673, 14688, 14732. 

Diethyl-amino boron dichloride, 9304. 

Diethyl carbonate, 10910. 

Diethy! ether, 10576. 

Diethyl malonate, 12547. 

Diethyl peroxide, 9467. 

Diethyl-thione thio-diformate, 1254 

Differential analyzers. (See alse a rs.) 
2262, 5758, 7416, 12758, 13505. 

Differential thermal analysis. (See also “the T- 
mal” under Analysis.) 2952, 4332, 
5784, 5927, 5983, 5986, 6429, 7766, 
9043, 12037, 12481, 13697, .3808. 

Diffraction, electron, 1499, 2604, 2946, 7122, 
7414, 7447, 8156, 13531, 14628. 

Diffraction gratings, 12055, 14584. 

Diffraction, neutron, 465, 941, 4628, 8994. 

Diffraction, ultrasonic, 3277. 


Diffraction, X-ray. (See also X-rays; and 


X-ray” under Analysis, chemical.) 2076, 
2776, 5673, 7102, 8930, 10438, 10542, 
12094, 12132, 13208, 13492, 14410, 
14411. 

cameras for, 8963, 8966, 12130, 12132, 
13549 


of carbon blacks, 9362. 
of copper, 2599. 
counters for, 2920. 
of dinitropheny! derivs. of amino compds., 
2038. 
of face-centered cubic crystals, 13511. 
films, 1559, 3567, 5770. 
of fused Inlys and Snli, 7755. 
of heterogeneous reactions, 1873. 
of oxide-coated cathodes, 8261, 
particle size detn., 12124. 
patterns, 5751. 
of rubber, 12645. 
of thorium and Zr dihydrides, 4628. 
Diffusion. (See also Osmosis; Permeability. ) 
948, 3275, 4883, 4884, 5380, 6176, 7685, 
7861 (book), 11836, 13243. 
atm., measurement of, 12208. 
of bromine and Ag ions in solid AgBr, 4637. 
of carbon in austenite, 1312. 
coefficients, 1557, 3248, 3624, 6177, 
10966. 
in combustion of coal, 1612. 
eddy, 3624. 
of gases, 1935, 2165, 4906, 
10990, 10991, 13833. 
in gels, 3295, 3297. 
in metals and alloys, 1307, 2639, 5292, 5367, 
5382, 8669, 10515, 11836, 12067, 13243. 
micro-, analysis by, 436 (book). 
of oxygen and “rubber oxides” in presence 
of phenyl-g-naphthylamine, 3492. 
polarization, 10989. 
in polymers, 800, 4734, 4770, 6350. 
in porous media, 6039. 
of sodium chloride through paint 
3519. 


15230. 


$947, 


6177, 6231, 


systems, 


in solns., 1929, 3248, 6039, 6115, 6131. 
surface, 754. 

thermal, 3270. 4657. 
transient, 9402. 
turbulent, 11325. 

in wood, 6039. 

Diffusors, 14098. 

Diisobutylene, 2828. 

Diisocyanate, 7916. 

Diketones. See Ketones 

Dilatometers. (See also 
13690. 

Dimerization. See Polymerization. 

Dimethyl-amino beron dichloride, 9304. 

Dimethyl germanium diacetate, 9418. 

3:3-Dimethyl naphthidine-sulphonic acids, 9456. 

Dinitro-phenyl amine acids, 7305. 

Diodes. See Electron tubes; Transistors 

Dioxane, 13854 

Diphenyl. See Biphenyl. 

Diphenyl carbazide disodium disulfonate, 728 

Diphenyl diselenide, 12457. 

Dipoles. See Molecules 

Diseases. (See also Health; Infections; and 
specific diseases.) 6764 (hook). 

Disinfectants. See Germicides. 

Dislocations. See Crystals. 

Dispersions. (See also Colloids; Emulsions; Sus- 
pension.) 1097, 1399, 3233, 3505, 4338, 
4603, 4686, 4708, 5635, 5777, 6381, 
9509, 10919, 11287. 

Disproportionation, 724, 4715, 9452. 

Dissociation. (See also Heat of dissociation; 
and “‘free’’ under Radicals.) 1884, 1934, 
3271, 4646, 6274, 14889. 

Distillation. (See also Carbonization; Coking; 
Evaporation; Separation.) 1806, 277 


Expansion.) 10602, 


to 


3291, 6215. 6256, 10939, 12411. 12438. 
12441, 12442, 13863 (book), 14827. 
14899. 


azeotropic, 14864. 
controlled flow, 4606. 
extractive, 685. 
fractional, 3231 (book). 
of metals, 35. 

of mixtures, 7833, 14924. 

vacuum, 1821, 10937, 12498. 

Distillation apparatus. (See also Columns, 
chemical; Retorts; Separators; Towers, 
chemical.) 1817, 1841, 3175, 3180, 3267, 
7687, 7695, 9355, 10847. 

laboratory, 3343, 4340, 7377. 
vacuum, 3219, 6168, 7689. 

Dithio carbamic acid, salts of, 

Dithizene, 1461, 4242, 9630. 

1,2-Dithiole-3-thiones, 8920. 

Dolomites. (See also Limestone; Magnesium 
carbonate.) 1058, 1744, 4659, 6847, 7766, 
10999, 11589, 12025. 

Donnan obstruction, 6229. 

Dosimeters. (See also Radiation meters.) 12757. 

Drawing, drafting, 4565; 1802, 7675 (books). 

Drawing of metals. See Metals; Wire; under the 
names of specific metals, alloy, or products. 

Driers. See Drying apparatus. 

Driers for coatings. (See also Paint; etc.) 429. 

Drilling, of metals—see Metals. 

in mines—see Mines; Mining. 
for petroleum or gas—see Oil wells. 

Drills, twist. (See also Tools.) 11705. 

Drives. (See also Electric drives; Gear drives.) 
667, 12369. 

Drops. (See also Colloids; 

5178. 
Drums. See Containers. 
Drugs. (See also Medicine; 


13988. 


Particles.) 13818, 


Pharmaceuticals; 


Pharmacology; Pharmacopoeia. ) 11568 
(book), 14239, 15285. 
Drying. (See also Dehydration.) 6060, 14707. 


of air, 3192, 14703. 

of ceramic ware, 566, 4511, 5975 

of clays, 609, 1736. 

of coatings, 10815. 

freeze-, 2859. 

infra-red, 2281, 14707. 

of peanuts, 9066. 

of gases, 4600. 

of pastes, powders, 

of solvents, 1819 

spray, 6062. 

vacuum, 3350. 
Drying apparatus. (See 


and crystals, 4482. 


also Centrifuges; Eva- 


porating equipment; Kilns; Ovens.) 4602, 
8997, 9215, 11553, 13595, 13631. 
Ductile iron. See “nodular” under Cast irons. 


14270 (book). 
copper-Mg-; 


Du Pont de Nemours & Co., 
Duralumin. See Aluminum alloys, 


Aluminum alloys, copper-Mg-Mn-. 
Durimet 20. See Steels, alloy, nickel-Cr-Cu- 
Mo-. 


Dust. (See also Aerosols; Air pollution; Fly 


ash; Particles; Powders.) 4424, 4429, 
4431, 4435, 4666, 5820, 9028, 10584, 
12210, 14595. 

in air, 4264, 4432, 4433, 7484, 12216. 

blast-furnace, 8401, 12216, 12219. 

from boilers, 4422, 10640. 

lead oxide, 5822. 

removal of, app. for, 4420, 7492, 9030, 
10582, 12213, 12218, 13592, 14588. 

Dyeing, 690, 7927. 

Dyes. (See also Color(s); Cyanines; Inter- 
mediates, dye; and under the names of 
specific dyes.) 2280, 4248, 8307, 9218, 
10395, 12397, 13479; 7735, 10886 
( books ). 

Dynamics. (See also Kinetics; Mechanics.) 
14122, 15196 (books) 

Dynamometers, 1514, 9726. 

Dysprosium. (See also Rare-carth metals.) 
13189. 


E 
Earth, the planet. (See also 
Planets.) 1079 (book). 
Ebulliometers, 715, 14898. 
Eburicoic acid, 785. 
Ecology. (See also Insects; 
1601. 
Econometrics, 9852 (book). 
Economic mobilization and stabilization, 3766 
( book ). 
Fe ie pl 1078 
( book ). 
Economies, of extra-high-voltage 
mission, 2314 
of gas generation, 3015. 
industrial, in Britain, 6693. 
monopoly and free enterprise in U.S., 9851 
( book ). 
of plastic materials, 2004. 
statistical inference in, 15314 (book). 
Economic surveys, of Canada, 12942. 
of Danubian States, 9848. 


Geochemistry; 


Microorganisms. ) 





ing, in the Soviet Union, 


power trans- 
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of Europe, 8328, 9853 (books). 
of Latin America, 1080 (book). 
of Near Eastern countries, 9880 (book). 
of New England, 12980 (book). 
report of President to Congress, 8329 (book). 
of Russia—see Russia. 
Economic system, electronic analogue for, 6589. 
Economizers. See Steam boilers. 
Effusiometers, 438, 785 
Eigen functions. See Proper functions. 
Elastic deformation. (See also Deformation.) 
of oleogels, 6112. 
of rubber, 4772. 
of solids, 4905, 4929 (book). 
Elasticity. (See also Photoelasticity.) 3500, 
6364, 6368, 12392. 


modulus of, 294, 1341, 2092, 3744, 11927, 
11930, 11938. 
Elastic materials. (See also Elastomers; Plastic 


materials; Rubber; Viscoelastic materials. ) 
1787. 

Elastic properties. (See also Deformation; Plas- 
tic properties; Viscoclastic properties. ) 
9676, 10543. 

of crystals, 5671, 8106, 9682. 

of magnesia, 1707. 

of metals, 1325, 1385, 
13342. 

of mullite, 1707. 

of non- aa materials, 10555, 

of thoria, 1707. 

of zircon, 1707. 

Elastic relaxation. See Relaxation. 

Elastomers. (See also Rubber.) 2941, 3498, 
7985, 7987, 9565, 9573, 11128, 12633, 
12959, 15010, 15018. 

Electrets, 14107. 

Electrical engineering, 989; 3700, 8290, 12922, 
12924 (books). 

Electrical equipment. (See also Electrical in- 
struments; Electronic equipment; and under 
the names of specific items of equipment.) 
14193 (hook). 

aluminum in, 9022, 11414. 

choke coils, saturation, 986. 

coatings, plastic, 15032. 
fastening materials for, 
inductance coils, 996. 
iron powder products in, 11478. 

metal spraying of, 10063. 

structural design of, 5803 

thermal short-circuit strength of, 991. 
wire-drawing in manuf. of, 4962. 

Electrical instruments. (See also Electric cur- 
rent; Electronic instruments; Measurements; 
and under the names of specific instru- 
ments.) 1525, 1526, 1527, 12891, 14193 
( book ). 

for circuit-breaker testing, 993. 
high-frequency phase meter, 2174. 
multiple measuring types, 512 (book). 
power factor meter, 2247. 

Electric are. (See also Electric discharge.) 21 
2207, 2225, 3618, 4865, 4912, 82 
9744, 9758, 9788, 11371, 14191, 151 

a.c., 9710, 9741. 

d.c., 2221, 9765, 11449. 
gaseous, 9684. 
high-pressure, 8175. 
mercury, 8178. 

Electric boundary layers, S291 (book). 
Electric breakdown. (See also Dielectrics; Elec- 
tric discharge.) 3634 (book), 9756. 

of alkali halide crystals, 8157. 

of gases, 997, 1001, 12783, 12790, 12858 
of glass, 11337. 

of org. liquids, 899. 

Electric bridge. (See also 

tric circuits.) 5723, 
a.c., 9714, 9743. 
frequency eliminating transconductance, 

11466. 
resistance-c rir itance, 
Schering, 1287 

Electric i nana 962, 9742. 

Electric capacitance meter, 11418. 


7215, 8760, 10555, 


10556. 


11413. 


25, 
58, 
69. 


‘bridge” under Elec- 
592. 


6627. 


Electric capacitors, 2234, 2249, 2250, 4937, 
9796, 12817, 12917, 12918. 
barium titanate, 8275. 
dielectric, paper, 4956. 
electrolytic, 1032, 2211. 
low-temp., 9782. 
rotating, 9747. 
vacuum, 15224. 
vibrating, 15201. 
wire, 15220. 
Electric circuits. (See also Amplifiers; Com- 
puters; Electric current; Electric delay 


Frequency. ) 
8273, 9809 


lines; Electronic me tworks; 
978, 980, 3659, 3678, 8101, 
(book), 11402a, 11450. 

a.c., 3707 (book). 

bridge, 11466, 12822. 

broad-band interdigital, 12864. 
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cathode follower, 11474. 

coincidence, 14180. 

design of, 3702 (book), 4959, 8246, 14150. 

for electro-mechanical devices, 4959. 

equivalent to a ferromagnetostrictive trans- 
former, 3667. 

for finding r.m.s. value of recorded data, 


10529. 

flip-flop, 15205. 

frequency-changer welder, 2260. 

for generating polynomials and finding their 
roots, 457. 

for glow discharge tubes, 11419. 

isolation, 15219. 

klystron, 4945. 

measuring, using rectifiers, 979. 

for measurement of r.m.s. voltages, 12851, 

1 


1 R 
oscillation, 11441. 
printed, 1025, 6597, 6643, 8274, 9732, 9808, 
9827, 12916, 15260. 
pulse, 8230, 14149, 15218. 
push-pull, parallel-output, 6605. 
radio-frequency coupling, 8246. 
rectifier computing, 12862. 
rectifying, 3665, 14147. 
resonant, 8282, 9786. 
of short resolving time, 5689. 
signal shaping, 12118, 14063. 
* switching, 3702 (book). 
thermionic valve, 11416. 
three-phase, 14178. 
timing, — 
transistor, 9. 
ultra high frequency, 6654 (book). 
vacuum ne 12 1 
oltage regulator, 1: b ' 
ou Pe breakers. (See also Electric 
fuses.) 993, 2192, 2235, 4938, 9741. 
Electric condensers. See Cells, electrolytic; Elec- 
tric capacitors. " 
Electric pa 1338, 4408, 9664, 9758, 
11878, 12876, rey a 
ectric controllers. See Controtiers. ; 
ome corona. (See also Electric discharge.) 
1592, 9796, 12826, 14066. _— 
Electric couplings. (See also Couplings. ) 9724. 
Electric current. (See also Electrical instru- 
ments; Electric aw — gamers 
‘lectric power supplies; Frequency; fo- 
ony desta Pulse.) 2172, 6111, 8263. 
a.c., measurement, 6648, 8262, 9713, 11440, 
6 


11461. 
a.c., stabilization, 3681, 8227, 9798, 11451, 
24 


d.c., stabilization, 6596. 
between electrodes, 6616. 
induction, 14093. . 
produced by radioactivity, 3679. 
regulation, 964, 12904. 
transient, 11486 (book). 
voltage discrimination, 12756. ae 
Electric delay lines. (See also Electric circuits. ) 
4960, 4978, 8254, 9737, 11302. R 
Electric discharge. (See also Electric arc; Elec- 
tric corona; Electric breakdown; Electric 
sparks; Electron tubes; Lamps, electric. ) 
770, 883, 886, 2179, 3331, 4668, 4927 
(book), 4961, 6499, 8109, 8143, 9687, 
9722, 9769, 9770, 9771, 11260, 11462, 
14068, 14134, 14136, 14192, 15160. 
Electric discharge tubes. See Electron tubes; 
Lamps, electric. : 
rie drives. (See also Drives; Electric 
ee 3662, 4939, 7550, 8305, 11434. 
Electric endosmosis. See Osmosis. 
Electric feedback. See Control systems. 6 
Electric field. (See also Fields of force.) 1077 
(book), 8176, 8263, 11286. 
Electric filters, 995, — 3635, 5779, 6614, 
6649, 12898, 14 \ 
Electric furnaces, 570, 614, 1570, 4538, 5950, 
, 9075, 11604, 11754, 11758. 
arc, 574, 5093, 5875, 6847, 8406, 11436, 
3639. 
carbon resistor, 142. 
induction, 104, 1506, 1561, 2935, 5764, 
5875, 7540, 8439, 8446, 12830, 13062, 
13069, 13083. 
steelmaking, 573, 2400, 2415, 4513, 5089, 
7628, 8406, 14292. 
Electric fuses. (See also Electric circuit break- 
ers.) 988. (s , aadiaas ‘ 
Electric nerators. ee also ectric current; 
Electric power; Turbines.) 79, 982, 1698, 
2253, 2844, 3642, 6650, 7565. 
Electric lamps. See Lamps, electric. 
Electric machines. (See also Electrical equip- 
ment; Electric generators; Electric motors; 
Machines.) 990, 2254, 3641, 8250; 1035, 
3699, 3703, 12923 (books). 
Electric moments. (See also Polarization.) 1950. 
Electric motors. (See also Electric drives; Elec- 
tric machines.) 983, 1515, 2226, 3698, 


4939, 4940, 4973, 5704, 6606, 9726, 
9727, 9802, 9803, 11459, 11487 (book), 
12152, 14137, 15210. 

Electric potential. See Potential, electric. 

Electric power. (See also Conductors, electric; 
Electric current; Power.) 2316, 3722, 
11456. 

distribution equipment, 1582, 2250, 2314, 

2960, 3668, 4983 (book), 6607, 7471, 
8225, 8251, 8784, 9799, 9804, 12831, 
14135, 14190. 

Electric power plants. (See also Electric gen- 


erators; Electric power.) 3704 (book), 
8251. 

electrolytic, 10599. 

hydro-, 5013; 4580, 9129 (books). 

nuclear, 14135. 

steam, 3647, 3725, 5013; 9129, 10622 
( books ). 


Electric power supplies. (See also Electric cur- 
rent; Electric power.) 968, 1008, 1009, 
1021, 2212, 9779, 14154, 15216, 15241. 

Electric properties. (See also Thermoelectric 
properties.) 1531, 2233. 

alkali halides, 6567. 
anthracene, Nal, and stilbene, 2103. 
barium titanates, 2081, 3565. 
cryst. normal primary alcohols, 769. 
cuprous iodide, 2134. 
dispersed liquids, 10970. 
ferrites, 14110. 
Ferroxcube materials, 6515, 11458. 
lead zirconate, 915. 
non-metals, 290. 
org. coatings, 8013. 
pigment dispersions, 6381. 
sodium-W bronzes, 8142. 
n-heptanol, 3578. 
systems containing 
10918. 
titanates, zirconates, cerates, aluminates, and 
scandates, 6486. 

Electric reactors, 2233, 11436. 

Electric regulators. (See also Controllers; Regu- 
lators.) 2189, 13496. 

Electric relays, 2237, 9746, 14159, 15203. 

electrostatic, 6639, 12912. 
high-speed, 440. 

pendant armature, 14131. 
sound operated, 11432. 
thermal overcurrent, 983. 
thermostat, 2937. 

Electric resistance. (See also Conductivity, elec- 
trical.) 2243, 2673, 2680, 3575, 7159, 
11477, 14126. 

aq. kaolin-NaCl mixts., 4542. 
binary solid solns., 282. 

ferrites, 882. 

interface of oxide cathodes, 962. 
iron-Cr-C alloys, 5449. 

metals, 1365, 2673, 5442, 11873. 
sodium-W bronzes. 918. 

soils, 2052. 

Electric resistance materials, 4408, 10549. 

Electric resistance meters, 11435. 

Electric resistors, 12846, 12917, 14179, 14185. 

boron-carbon, 12884. 
electronically controlled, 6626. 
non-linear, 9778. 

power, 9731. 

printed, 15212. 
radio-frequency, 3688, 4981. 
thermistors, 8944, 9707, 10479. 
wire, 2468, 11475. 

Electric spark. (See also Electric discharge.) 
503, 886, 961, 1634, 3593, 4368, 11470, 
12790, 14085, 15118, 15161. 

Electric switches, 2231, 3649, 3656, 36835, 
11428, 13520. 

Electric transformers. See Transformers. 

Electrochemistry. (See also Chemistry; Corro- 


straight polar chains, 


sion; Electrolysis.) 6218, 6227, 9400, 
9401, 9409. 

clay minerals, 6431. 

electrolysis-curve analysis, 9406. 

metals, 277, 8694, 8695, 8696, 8697. 

org., 3386, 9343. 

porous capillary systems, 6229. 

ultrasonics effects, 8798. 

Electrodeposition. (See also Coatings; Elec- 


trolysis; Electroplating; Plating; and under 
the names of specific materials.) 198, 204, 
213, 220, 2562, 2563, 2574, 5317, 7070, 
7095 (book), 8596, 9344, 10084, 10189, 
13167, 13170, 14392. 

a.c., 14380. 

cathodes, 5328, 7086, 8612. 

chelating agents, 5288. 

electroforming, 199, 2541, 2544, 4030, 5286, 
5316, 5322. 

metal powders, 5281. 

Electrodeposits. (See also under the names of 

specific materials.) 2592, 2593, 3518, 
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5310, 7447, 8010, 10085, 11783, 11797, 
11910, 13167, 13174, 14640. 
Electrodes. (See also Anodes; Cathodes; Po. 
tential, electric.) 2224, 3296, 6508, 6616, 
8694, 8816, 12326. 
columbium, 1472. 
dropping Hg, 402, 1430, 5631, 9369, 12024. 
elec. furnace, 13639. 
electrochem., 10190. 
glass, 12513. 
graphite, 5093, 5950. 
mercury, 9368, 13447. 
platinum, 3246, 12510. 
polarographic, 1470, 12046. 
spark, 3593. 
tantalum, 1472. 
vibrating, 1434. 
Electrodynamics, 6569 (book), 11264. 
Electroforming. See Electrodeposition. 
Electrokinetics. (See also Electrophoresis.) 
8291 (book). 
Electrolysis. (See also Electrodes; Oxidation; 
Reduction.) 7794, 7795, 9025. 
arc, 6139. 
cells, 5661, 9373. 
glow discharge, 1917, 9387, 
internal, 4247. 
at mercury cathodes, 9344. 
spark, 779 
Electrolytes. (See also Acids; Solutions.) 886, 
1929, 1932, 2104, 3319, 3358, 5687, 
6039, 6504, 7423, 7825, 12504, 13839, 
13840, 13889. 
Electrolytic field analyzer, 9790. 
Electrolytic reduction. See Reduction. 
Electromagnetic equipment, 3671, 9800. 
Electromagnetic field. (See also Fields of force.) 
2177, 2179, 8090; 6572, 6653 (hooks). 
Antennas; 


13823. 


Electromagnetic horns. (See also 
Microwaves.) 3588. 

Electromagnetics, 15198 (book). 

Electromagnetic waves. (See also Gamma rays; 
Hertzian waves; Light; Microwaves; Radia- 
tion; Waves; X-rays.) 902, 3701 (book), 
4847, 5720, 6461, 8276, 12854. 

Electrometers, 2908, 8252, 10524. 

Electrometallurgy. See Metallurgy. 

Electron gun. (See also Electron tubes.) 4948. 

Electronic equipment. (See also Electrical equip- 
ment; and under the names of specific 
items of equipment.) 520, 966, 5791 
(book), 9732, 10549, 11468, 11875, 
14140, 14182, 15209. 

aircraft, 9709. 

components, 4944, 5701, 7652, 8238, 9731, 
9732, 11101, 15253 (book). 

in glass industry, 1752 

limiters, 9787. 

feed-back mixer, 3658. 

locked-oscillator frequency dividers, 1004, 

ratio detector, 4952. 

readers, AMA, 8941. 

robot, light-sensitive, 1018. 

scaling unit, printing recorder for, 10505. 

servo simulator, 2866. 

simulation, 1002. 

in steel industry, 3677, 5024. 

timers—see Timers. 

voltage doubler, 1021. 

weighing system, 445. 

Electronic instruments. (See also Electrical in- 
struments; Electronic equipment; Pulse.) 
1000, 11483 (book), 15226. 

for mechanical measurements, 495, 12126. 
for microwave band, 2194. 

null detectors, d.c., 9801. 

phase-angle meter, 8243. 

for phase shift detn., 14057. 
pulse-height discriminator, 8964. 

shock tester for, 2840 

Electronic networks. (See also Amplifiers; Com- 
munications equipment; Electric circuits; 
Electric current; Electron tubes; Frequency; 
Impedance; Pulse.) 1029, 2238, 2239, 
2240, 9755, 12852, 12911, 14174. 

for beam analogies, 14804, 14805. 

as linear mixer, 977. 

series peaking, 9736. 

short-slot hybrid junction, 4969. 

for solution of linear servomechanism, 12892. 

for solving wave-equation boundary value 
problems, 4879. 

synthesis by potential analogs, 12820, 12865. 

two terminal pair RC, 11460. 

Electronics, 3685, 3697; 2269, 3705, 11480 

(books ). 
applications in photography, 9824. 
instrument, 3676, 7385. 
job analysis in, 11482 (book). 

Electronic signals. See Pulse; Signals 

Electronics engineering, in medicine, 3654. 

Electronics laboratory, 8240. 

Electron multipliers. See Electron tubes 
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Electrons. (See also Atomic nuclei; Beta rays; 
Cathode rays; Electron tubes; lons; Par- 
ticles.) 3296, 11343, 14628, 15125. 

beams, 2227, 3682, 6613, 6646, 9754, 9760, 
12896. 
detn. in flames, 559. 
diffraction of—see Diffraction, a. 
dispersions in thin layers, 113 
emission of—see Emission. 
energy of, 929, 2127, 12775, 
ferromagnetic, 
impact phenomena, ] 5195 (book). 
secondary, emission of—see Emission. 
theory of, 958 (book), 8099. 
trajectories, 12853. 
trapped, 11340. 
velocities, 5765, 8279. 

Electron tubes. (See also 
rays; Cathodes; Cavity 
tectors; Electrons; Lamps, 
fiers; Thermionic emitters; 


14101. 


Amplifiers; Cathode 
resonators; De- 
electric; Recti- 

Transistors. ) 


1533, 3674, 3690, 6615, 10549, 14184, 
14192. 

amplifier, 2176, 2187, 2199, 6633, 8266, 
445. 


cathode ray, 998, 1037 (book), 6588, 6624, 
9766, 11430, 12850, 12888, 15217. 

for changing electronic impulses into visual 
information, 8303. 

cold cathode, 2210. 

comparator for, 8239. 

in computing equipment, 3644. 

curve generator for, 4941. 

diode, 1007, 1014, 3656, 6612, 6617, 

drift, 3694. 

in electrometer applications, 82 

tor electronic instruments, 153° 

electron multipliers, 2869, 432 

employed as switches, 1013. 

fabrication of, 2267. 

gated beam, 14180. 

heaters for, 15238. 

high-frequency, 4946. 

high-power, 15243. 

high-transconductance, 2198. 

high-vacuum, 1005, 12885. 

image convertor, 11421. 

ignitrons, 1012, 2260, 3674. 

for industrial heating, 3643. 

klystron, 1006, 2215, 2217, 6598, 6625, 
6633, 8270, 9734, 12824, 15247. 

laminar beams in, 8277. 


12868. 
52. 
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magnetron, 2183, 4949, 8284, 9751, 9759 
11444, 11463, 11465, 1 1472, 11479 
12823, 12847, 12895, 14133, 14164, 


15233, 15240. 
microphony in, 976. 
microwave, 8266, 8276, 11479. 
multiplier phototubes, 7407. 
noise in, 2200, 6599. 
oscillators, 2264, 14132. 
oxide cathode, 6610, 9721. 
pentode, 6592, 6602, 11433. 
phanotrons, 3674. 
photocells—see Cells, photoelec. 
power, 14163, 14164. 
production of rarefied atmosphere in, 1028. 
in radio receivers and amplifiers, 15249 
(book ). 
reliability, 2178, 
777, 15228. 
retarding field, 9745. 
sealing of, 4399, 14186. 
secondary emission, 15244, 
single-pulse dekatron, 3653. 
space charge in, 2206, 6612. 
space-charge reactance, 9738. 
storage, 3687. 
sub-miniature, 1413 
television, 228, 1797 
testers for, 9735. 
tetrode, 1005, 6641, 14187. 
thermal and shot wien in, 4957. 
thermionic, 10549, 114 
thyratrons, 444, 2937, 3674. 
transit time in, 6612. 
transmitting, 15250 (book). 
transient phenomena in, 6608. 
traveling wave, 2227, 3672, 6609, 6624, 
8260, 12909. 
triode, 1015, 1033, 2218, 2219, 3698, 6583, 
6592. 


3689, 4980, 9712, 9773, 


15246. 


, 2182, 5742. 


12866, 15210. 


velocity-modulation, 6621, 12925. 


Electrophoresis. (See also Electrokinetics; Os- 
mosis.) 3310, 6127, 6156, 6201, 8947, 
14590. 


in hydrocarbon oil, 4682. 

in ionography, 14610. 

micro-, 2929, 

in nonaq. media, 746. 

in paints, 11159. 

on paper, 10377, 12036, 12483. 

in physiology, 3633 (book). 
Electrophotometers. See Photometers. 


Electroplating. (See also Electrodeposition; Plat- 
ing; and specific substances involved. ) 
223, 5332 (book). 

Electropolishing. (See also Polishing.) 1280, 
5308, 7052, 7061, 10067, 10079, 13183, 
14379. 

Electroreduction. See Reduction. 

Electrostatic precipitators. (See also Acrosols; 
Air pollution; Precipitation; Smoke.) 530, 
7478 

Electrostereosecope, 12183. 

Electrothermics. See Heating. 

Elements. (See also Atoms; Isotopes.) 5587, 
8347 (book), 12531. 

of at. no. 87 (Fr), 6221. 
trace, in biochemistry and nutrition, 6420. 

Elutriation, 686. 

Embryology, 9874, 9878. 

Embryos, 9874. 

Emission. (See also Electrons; Ions; 
Radiation; Thermionic emitters.) 

of atm. O bands in discharges and alter-glows, 
8153. 

of electrons, 912, 11479, 14192. 

of secondary electrons, 912, 2098, 3597, 
3612, 4950, 4963, 8077, 8264, 11336, 
11339. 

thermionic, 2108, 4932, 8256, 8257, 8280, 
9761, 10428, 12874. 

Emissivity, optical, of CeOs, 

thermal, of metals, 8336. 

thermionic, 4971, 5421. 

Employees. See Personnel. 

Emulsification, 2371, 3171, 9365, 10846. 

Emulsifying agents, 1913, 2028, 4807. 

Emulsiens. (See also Colloids; Dispersions; 
Photographic emulsions.) 705, 1852, 1913, 
6155, 10970. 

Enamels, porcelain. (See also Ceramic materials; 
Glazes.) 538, 4011, 9159, 9166, 10693. 

for aluminum, 1739, 11770, 14757. 

analytical procedures, 14773 (book). 

antimony oxide in, 13709. 

application, 195, 604, 621, 
5952, 9159. 

batch compns., 1722. 

cadmium and Se pigments in, 9139, 
12323. 


Neutrons; 


8280. 


5940, 5951, 


10690, 
for cast irons, 1260, 1730, 4014, 4546, 7076, 


8587 

cobalt ia, 7580. 

coloring oxides for, 1732, 3114, 5953. 

corrosion resistence, 3083a. 

cover coats, 7599, 13678. 

de-enameling of, 203, 5320. 

defects, 188, 610, 1716, 3083a, 4508, 8587. 

frits, 4514. 

ground coats, 1731, 5951. 

low-melting point, 10708. 

luminescent phosphors in, 9149. 

nepheline syenite in, 3099. 

nickel in, 4507. 

for pipes, 10709. 

refractory—see “coatings” 

scratch-resistance, 7599. 

for sheet iron, 5940, 5951. 

specifications, 185. 

for steels, 1278, 2533, 
13702. 

for television-picture-tube cones, 228. 

titania in, 1705, 5929, 10686, 14745. 

torsion resistance, 7286. 

wear resistance, 127 

Endosmosis. See Osmosis. 
Energy. (See also Power; or specific type of 

energy involved.) 2286, 9874, 9878. 

bands in crystals, 6556, 11388. 

electromagnetic, 8229. 

free, 12500, 13805. 

free surface, 10984. 

resonance, 7786. 

resources, 11512, 11525; 6700, 9129, 13627 
( books ). 

solar, 7730, 9874. 

transfer in phosphors, 12767. 

X-ray, 6. 

Engineering. (See also specific types.) 
fundamentals, 11562 (book). 
materials of construction in, 6758 (book). 

Engine indicators, 5916. 

Engines. (See also Gas turbines; 
aircraft—see aircraft engines. 
automobile, 3061, 

10680, 12299, 13658, 14719. 
carburetion, 7549, 12283, 13657. 
combustion in, 1688, 3077, 5920, 

12285, 12301, 12302, 13657. 
constant-compression, 7563, 12297. 
corrosion, 3129, 13664. 
crankcase explosions, 10661. 
diesel—see Diesel engines. 
free-piston, 7551, 10670. 
fuels for—see Fuels. 
gas, 3064, 13652 


under Refractories 


3083, 8587, 10089, 


Turbines. ) 


5904, 5913, 7049, 10672, 


10651, 


gas-generator, 12268. 

ignition, 579, 13646, 13648, 13649. 

internal-combustion, 525, 587, 1211, 1675, 
3065, 5896, 5906, 5917, 7558, 9104, 
9106, 9119, 9120, 10087, 11777, 10652, 
10671, 12202, 12242, 12279, 12295, 


12362, 13647, 14720; 4495, 9129 (books). 
lubricants for—see Lubricants. 
piston travel parallel to power shaft, 4492. 
wear, 3074, 10665, 11931, 13664, 14777. 
Enthalpy. (See also Heat.) 3005, 3249, 3362, 
7801 


Entropy. (See also Thermodynamic properties. ) 
7801, 14910. 
polymer solns., 7937. 
cuprous oxide, 6148. 
ferric chloride, 1931. 
magnesium titanates, 14881. 
nickel chloride, 13805. 
oxides, 1709. 
silicates, 1709. 
3-thiapentane, 
titanates, 1709. 
titanium disulfide, 3249. 
tung oils, 7874. 
Enzymes, 10416, 12697, 13887, 
11065 (books). 
Epichlorehydrin, 6325. 
Epitaxy, 10920. 
Epoxy resins. See Resins. 
Equations. (See also Mathematics; 
empirical, 7454 (book). 
of state, 1912, 3336, 3340, 6208, 6235. 
Equilibrium. (See also Phase diagrams; Sys- 
tems. ) 
between aliphatic acids and a _ base 
exchanger, 6130. 
in calcium- and Mg-base sulfite recovery sys- 
tem, 699. 
calen. of gasification, 4446. 
in carbon dioxide-C:H« systems, 752. 
in carbon dioxide-propylene system, 752. 
in cation-exchange, 4653. 
in combustion and gasification, 4451. 
— = hydrocarbons at sub-atm. pressures, 
3341. 
const. for reaction 2BrClz2Bre + Cl in CCh, 
1884. 
in Dumas method of detn. of N, 4294. 
electrochem., of unpolarizable systems, 3306. 
in halogenation of ketones, 3401. 
in hydrocarbon systems, 3287. 
ionic, in H-air flames contg. alkali metal salts, 
698. 


14937. 


14236; 6740, 
Reactions. ) 


anion 


liquid-liquid, ternary phase diagram for, 3393. 
liquid-vapor, 713, 730, 737, 739, 1894, 
3288, 3289, 4663, 4664, 6365. 
moisture curves, 3239. 
in system tert-BuCl—isobutene—HCl, 727. 
Equilibrium diagrams. See Phase diagrams. 
Erbium, sepn. from Y, 728. 
Ergosterol, deuteration of, 9452. 
Escherichia coli, 9665, 12559, 
14954 
Esparette, summer seeding of, 4815. 
Esterification, 1970, 3377, 6288, 11047, 14833. 
1772, 4712, 7919, 9475, 11028, 12534, 
13875. 
of n-aliphatic acids, 12545. 
alkylsilicon, 9418. 
allyl, 3411, 14861. 
di-, oxidation characteristics, 11039. 
of fatty acids, 858, 6283, 6341, 7873. 
long-chain, 12467. 
methyl, 9430. 
monoethyl germanium, 9418. 
of nitric acid, 9454. 
of phenyl glycidic acid, 6269. 
phosphate, 13444 
poly-, 1980, 3463, 7953, 
13932. 
poly-carboxylic, 12561. 
polypeptide, 7967. 
unsaturated fatty, 1966. 
vinyl phenyl, 1971. 
vinyl alkyl, 7975. 
Fichants, a ~ 234. 
Etching, 1293, 2552. 
Ethane, 542, 153, 1948, 


12693, 14953, 


9505, 12599. 


4470, 


287, 4437, 
73 14685, 


9255, 
Ethane, 1-chlore-1,1-difluere-, 6151. 
. 1,2-dibrome-, 4844. 

. dichlore-, 13759. 

——, 1, 1-dichlore-1-fluere-, 6181. 
1,1,1-trichloroe-2,2-bis( p-chlorephenyl)-, 








(DDT), 1459, 2058, 3546, 4591, 5612, 
11175, 11192, 11193, 12053, 12211, 
12550, 12676, 12706, 14035, 15062. 


. 1,1,1-trifluere-, 6181. 

Ethanol. See Ethyl alcohol. 

Ethers. (See also Oxides.) 9453, 9459, 14737. 
aliphatic, 9415. 
alkyl vinyl, 11050. 
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Flames 





aromatic, 6 
ethyl, tis. 3845, 13831. 
ethyl methyl, 4679. 
ethyl vinyl, 807. 
Ethoxylines. See Resins. 
Ethyl acetate, 1441. 
Ethyl alcohol, 358, 680, 783, 1432, 1869, 7277, 
= 11036, 11044, 11062, 13796, 
as ae See “ethyl ether” under Cellu- 


Ethyl chloride, 733, 10949 
Ethylene, 703, 756, 3222, 6286, 7714, 9428, 
9481, 9483. 


copolymers, aa 
flames, 3031, 3029, 4468. 
polymers, tose, 3 oe. 3415, 3454, 3470, 
7952, 9510, 11096, 11104, 11114, 12600, 
12602, oD an 
properties, 
ee: ene 1809, 2284, 4746, 


copolymer, 3457, 7922, 11124 (book). 
polymers, 796, 3440, 3457, 4728, 4739, 
4740, 4742, 6327, 6328, 6334, 7961, 
7974, 9507, 9542, 11082, 11083, 11085, 
11097, 11099, 11124 (book), 12583, 
12614, 13908, —, 
> chloro-trifiuoro-, 1870. 
polymers, 1981, 1982, 3410, 7918. 
_, |, l-dichloro-, polymers, 3457, 4728, 
7941. 
. 1,2-dichlore-, 11078. 
. 1,1-dichloroe-2,2-bis( p-chloropheny!) -, 
12053. 
. trans-diiodo-, 12461. 
—_———, iodo-, 6. 
——_, mone alkyl-, 11093. 
, tetrafluore-, 4732, 6331, 1111 
polymers, 9364, 12049, 12591, 1394: 
——-, trichlore-, 3383. 
Ethylene alcohols, 1974. 
Ethylene diamine, 1924, 6055, 12020, 
Ethylene dibromide, 7560a. 
Ethylene girl. 4613, 4777a, 7916, 8845, 
14720 


13759, 
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Ethylene imine, 18 

Ethylene oxide, 73, “7782, 9540, 10830, 11031, 
12487, 14964. 

Ethyl methyl ketone. See 2-Butanone. 

Ethyl xanthate, 8853. 

Eurepium sesquioxide, 9379. 

Cane. <8 (See also Phase diagrams; Reactions; 

ystems. ) 
binary, 10897. 

Evaporating equipment. (See also Drying ap- 
paratus.) 9215. 

Evaporation. (See also Dehydration; Distillation; 
D ; Heat of vaporization; Vaporiza- 
tion. ) "1916, 1937, 2118, 6143, 6226, 
7730, 7773, 7806, 12109, 15178. 

Evolution. (See also Heritability.) 9878. 

Executives. (See also Business management.) 
8357 (book). 

oe ~ hoods. (See also Air pollution; Ventila- 

ion.) 10800 (book). 

Sieattens 1636, 3105. 

thermal, 625, 4505, 11884, 14475, 14878. 
Experiments. (See also Research. ) 6746 (book). 
Saptastone. (See also Detonation; Flammability; 

Shock waves.) 

in coal mines, 6141. 

crankcase, 561, 10661. 

diesel crankcase, 10648, 10649. 

in gases, 3025, 4440, 4699, 5861, 10598. 

in liquids and solids, 14926 (book ). 

Extensometer, 6361. 

Extraction, 2776, 9280 (book). 

of aromatics, 10858. 
continuous, 7303, 10820. 
of hydrocarbons, 6075. 
liquid-liquid, 10814. 
advent, 431, 7336, 10828. 

swe-aiues, 1895. 

Extraction superetee. (See also Columns, chemi- 
cal.) 3205, 4593, 9396, 14533, 14866. 
Extrusion. (See also specific materials or prod- 
ucts extruded.) 7982 (Seek). 12632. 

of ceramic bodies, Ritig 

lubricants, 8464, 9993. 

of metals, 7982 ibook?» 9993, 13285. 

of metals, cold, 1177. 

of metals, hot, e018, 8473, 9982, 9984. 

of plastics and rubber, 3424, 4764, 4768, 

38, 6349. 

Extrusion apparatus. (See also Dies; 

for metals, 3. 

for plastics, 3456. 


Presses. ) 


F 
Fabrics. See Dyeing; Textiles. 
Failures. See Fractures. 
Fans, ducted, design of, 3139. 


Farm chemicals. (See also Fertilizers; Insecti- 
cides; etc.) 3541. 

Farms. (See also Agriculture.) 

power equipment for, 11253 (book). 

Fasteners. (See also Bolts and nuts; Rivets; 
Screws; Stitching.) 10792, 13561. 

Fatigue. (See also specific materia’s or products 
Se my ) 335, 482, 2687, 7174, 10315 

book 

Fatigue strength, 4163, 6015, 10239, 13314, 
13317, 14497. 

Fatigue testing, 1382, 1556, 2713, 7205, 10268, 
10308, 11900, 13284, 13310, 13326, 
13729, 14485. 

Fatty acids. (See also Acids; Carboxylic acids; 
and other specific fatty acids.) 725, 6130, 
6256, 7873, 7876, 9422, 13449, 13767, 
13875, 14900. 

analysis, 4257, 10365, 10366, 11996, 12002. 
of candlenut, rubber-seed, and hemp seed 
oils, 1835. 

of cottonseed oil, 317 
esters of, 858, 1958, ais, 3991, 6283. 
hydroxy, 12002. 
of linseed oil, 698, 1835. 
long-chain, 7919. 
of oxidized paraffins, 7909. 
in paints and resins, 4810. 
polymerization, 12546. 
pyrolysis, 6255. 
of soybean oil, 9250. 
of tung oil, 1965. 
unsatd., 6251, 6341, 10365. 
Fats. adace also Glyc’ rides; Lipides.) 3380, 
382, 6048, 6101, 7873, 7874. 

eee See Animals. 

Feedback. See Control systems. 

Feldspars, in ceramic bodies, 9145, 10715. 

economic developments and trends in. 5000. 

Fermentation. (See also Ethyl alcohol; Yeasts.) 
5825, 7910, 14833. 

Ferrates. (See also Ferrites.) 1880. 

Ferric, Ferrous, ete. See Iron, etc. 

Ferricyanide ions, 7286. 

Ferrites. (See also Ferrates III; Magnetic sub- 
stances; Magnetism.) 2079, 3577, 3592, 
3602, 4944, 5424, 7594, 8135, 8141, 
8164, 9140, 9719, 12778, 12780, 12795, 
13714, 14046, 14110. 

of bivalent metals, 2072. 
cadmium, 12795. 
calcium, 4532. 
cobalt, 882. 
cobalt-Zn, 6535. 
copper, 882, yy 11347. 
heat-oriented, 12. 
magnesium, $82. 910, 9686. 
manganese-Zn, 12738. 
nickel, 882, 11346, 12798. mi 99. 
nickel-Zn, 3604, 11275, 12772. 
of rare earths, 14050. 
silicon, 5343. 
single crystals, A ates 
zinc, 882, 427 

Ferroalloys. (Seo ‘also <— alloys. ) 
analysis, 4318 (book), 7342. 
economic trends, 4999. 

Ferrochromium, 378, 7770, 
14567. 


12941, 13397, 


Ferrochromium-silicon, 3817. 

Ferrocyanides, 412, 414, 1461, 2806. 

Ferroelectricity. See Seignettoele ctricity. 

Ferromagnetic resonance. See Magnetic re- 
sonance. 

Ferromagnetism. See Magnetism 

Ferromanganese, _ 1216, 3798, 5083, 

Ferr us, 8398. 

Ferronickel, 41, ‘S672. 

Ferrosilicon, 269, ag 5662, 8443, 11604. 

Ferrotungsten, 2619, 5809. 

Ferrous alloys. See Iron alloys. 

Ferrous metals. (See also specific alloys, metals, 
metal forms, or products involved.) 1071, 


14306. 





1108, 3723, 5047 (book), 5799, 6836, 
14395. 

coatings for, 11989. 

corrosion, 1451, 5799, 13286. 


corrosion-preventive oils for, 8787. 
etchants, metallographic, 13215. 
fractures, 4196. 

phosphating, 8605, 11772. 
sawing, 11706. 

welding, 3982, 11735. 

Ferrovanaduim, 7323. 

Fertilizers. (See also Agriculture; Farm chemi- 
cals; Plants; Soils; and under the names of 
specific fertilizing substances.) 870, 1465, 
8532, 8030, 8060, 9639, 11258 (book), 


11506, 14003, 14039, 15082, 15098, 
15099. 
analysis, 8915, 14549, 14550. 


bacterial, 11235, 11242. 
crude oil residues as, 963 
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effect on plants, 2049, 4821, 4838, 6398, 
6407, 11186, 11188, 11249, 12679, 14002; 
14015, 14027 14028, 14029, 14030; 
14037. 

fritted, 7584, 8031. 

inorg., 8327. 

manuf., 4604, 7691. 

manure, 11258 ( book ). 

mixed, 8039. 

mixts. with pesticides, 9606. 

from petroleum refining wastes, 7711. 

phosphate, 3201, 4819 6406, 8032, 
13798 (book), 13993, 14003, 
15084, 15102. 

superphosphate, 11188. 

Fibers. (See also Bagasse; Cotton; Glass; 
Grasses; Hemp en Textiles; W ool; Yarn; 
etc.) 1994, 12397 

cellulose, 829. 

ceramic, in paper, 

cotton, 4845, 6091. 

fire-proof, 4521. 

plastic, 6352, 6352a, 11094. 

synthetic, 4727, 7939, 7936, 7939, 
13463, 14834, 15002. 

textile, 1546, 7719, 10539, 10855. 

Fields of force. (See also Electric field, Electro- 
magnetic field; _——e field.) 11388. 

Figs, culture of, 804 

Films. (See also Cathodic sputtering; Coatings; 
Spreading; Surface; and under the names 
of specific substances involved.) 1837, 
1919, 1925, 4804, 9375, 10516, 12168, 
12463, 13536; 6573, 11012 (books). 

adsorbed, 1770, 7160. 

of alkali halides on mica, 14913. 

antimony, 4897. 

of cellulose acetate, 6344. 

of ethyl starch esters, 14861. 

fluid wedge -shaped, 629. 

foam, 4678. 

gelatin, 13784. 

hexane adsorbed on stearic acid monolayer, 
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10838, 
14222) 


13707. 


12398, 


7. 

liquid, 8105. 
of maleic anhydride-styrene -_ monoethy| 

maleate-styrene polymers, 342 
metallic, 4112, 6465, 10987, 444i. 
org., 2038, 6385, 14913. 
oxide, 10347, 11878. 
polyamide, 808. 
polymer, 6318. 
tin, 7051, 
of unsatd. fatty 
vinyl resin, 797. 
of water-sol. wetting agents, 1912. 

Filters. (See also Absorbents; Adsorbent ma- 
terials; Centrifuges; Separators.) 2998, 
5834, 10482, 10810. 

Filters, electric. See Elecric filters. 

Filters, interference. See Interference filters. 

Filters, wave. See Wave filters. 

Filtration. (See also Separation.) 684. 

aerosols, 735, 4430. 

fine particles, 10463. 

fuels and lubricants, 3004. 

suspensions, , 
viscous liquids, 13822. 

Finishes. (See also Coatings; 

quers; Paint; Varnish. ) 
automotive, 8016. 
industrial, 8009. 
org., 2538, 8015, 12655. 
for plastics, 9545. 
protective, for metals, 255 

Finishing, 1279, 2561, 25 
10070, 11787, 13166, 

Firebrick. See Refractories. 

Fischer-Tropsch synthesis. (See also Hydrogena- 
tion; Synthesis.) 747, 2659, 3252, 10963, 
12558. 

Fish, culture of, 11248. 

Fission. (See also Atomic nuclei; 
actors; Uranium. ) 

products, 9870 

spontaneous, 6518, 8137. 

of uranium, 908, 6212, 6518, 
Fits or Fitting, 14582. 

shrink, 119, 4567. 

Flames. (See also Combustion; Explosions; Fur- 
naces; and under the names of specific 
flammable substances.) 558, 1623, 1626, 
1640, 3003, 3033, 4458, 4465, 4698, 
5863, 7513, 7514, 7519, 9062, 10617, 
13643 (book). 

acetylene, 14908. 

benzene, 553, 9057, 14686. 

Bunsen, 549, 1624, 3009. 

carbon monoxide, 12231. 

cellular, 4456. 

coal-gas, 12236. 

cyanogen, 5862. 

diffusion, 3017, 3021, 4438, 5868, 9061. 


acid esters, 858. 


Finishing; Lac- 


7. 
575, 2576, 3941, 
13185, 15033. 


Nuclear re- 


14052. 
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Fle 


ames 


5398, 
1030, 


0838, 
4222, 


slass; 
Yarn; 


2398, 


-ctro- 


layer, 


ethyl 


ma- 
2998, 


Lac- 


941, 


1963, 


yr Te- 


as 
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ethyl ether, 9057. 

explosion, 9061. 

gas, 3008, 10618, 14674 

heptane, 9057. 

hexane, 9063. 
hydrocarbon, 9056, 12222, 13612, 14677. 

hydrogen, 3018, 4455, 4464, 4698. 

isooctane, 9057. 

isothermal, 13609. 

methane, 558. 

polyhedral, 3017, 10612. 

propagation, 543, 1621, 3015, 
7500, 7502, 7510, 7520, 
10613, 14679. 

propane, 12243. 

temp. of, detn., 1510, 3023, 4461, 
12239, 13608, 15147. 

velocity, 1628, 1643, 3000, 752 

Flammability. (See also Ignition. ) 

7523. 


3029, 4468, 
9060, 10607, 


12238, 


1, 10606. 

1634, 1976, 

Flaw detection. See Inspection; Non-destructive 
testing; Radiography. 

Flaxseed, germination, 4828. 

Flies, 4841, 6426, 15049, 15065. 

Flight paths. (See ~— Guided missiles; Rockets.) 
12265, 12266 

Fleceulation. (See 
2043. 

Fleor coverings, 3481, 5963, 12622. 

Fleer tile. (See also Ceramic ware.) 5965. 

Flotation. (See also Separation; Separators; 
Surface-active substances; and specific ores 
or minerals involved.) 14, 1314, 2369, 
2372, 6782, 6793, 6794, 8375, 8382, 


‘also Colloids.) 1097, 1602, 


8389, 8393, 9905, 9906, 11595, 11620. 

coal, 3, 5074, 6785, 8372, 8390, 9909, 
10583, 11586, 11590, 12994, 14277, 
14281. 


ores, 3789, 5062, 5065, 5069, 6780, 6788, 

6809, 6810, 8381. 
reagents, 2368, 2371, 8381, 
of silica, 5066. 

Flew. (See also Compressors; Creep; Deforma- 
tion; Electrophoresis; Flow, aerodynamic; 
Fluids; Hydrodynamics; Liquids; Spread- 
mg; Thixotropy; Turbulence; Viscosity.) 
5706, 8086. 

across tubes, 11277, 12732, 12805. 
in beds, 1856, 2093, 4599, 6052. 
of building mastics, 1725. 

of calcium stearate-octane gels, 3123. 
in capillaries, 8162. 

cavitational, 11319. 

in combustion of coal, 1612. 


12995. 


compressible, 901, 12814 (book), 14065, 
15152. 
in ducts, 892, 8190, 12740, 14089, 15116. 


of fluids, 578, 2086, 2141, 3632 (book), 


4868, 5909, 9323, 
13509, 15158. 
of gases, 8198, 11320, 11380, 14088. 
of latex, 3501. 
of liquids, 2073, 6007, 8954. 
in membranes, 11297. 
of metals at high temps., 325. 


9656, 10794, 12734, 


metering of—(see also Flow meters). 1508, 


1555, 12731, 14121 (book). 
Newtonian, 3589, 7791. 
in nozzles—see Nozzles. 
of oil-soap systems, 631. 


in pipes and tubes, 2086, 3563, 3569, 4866, 


868, 4869, 4923, 6487, 8092, 8115, 


11272, 11280, 11301, 11309, 12734, 
14053, 14699, 15194 (book). 


plastic, 5534 (book), 6487, 6567. 
of plastic material, 6487, 10919. 
in porous media, 14086. 

of rubber solns., 846. 

of solvent-free polyme rizates, 3451. 
of steam, 4866. 

through square diffuser, 8213. 
viscous, 9O1, 2082, 6560. 

Flow, aerodynamic. (See also Aerodynamic drag; 
Aerodynamics; Aijrcraft; Aircraft wings; 
Airfoils; Boundary layer; Flow; Gases; 
Supersonic motion; 


8123, 10464. 


compressible, 2149, 2150, 2151, 3626, 6490, 


6560, 7569, 8191, 8193, 10677. 
conical, 4871, 8189. 
hypersonic, 4924, 12751. 
incompressible, 2149. 
laminar, 2142, 4873, 4925, 15181. 
shear, 2115. 
subsonic, 9650, 10675, 15183. 


supersonic, 885, 937, 946, 952, 2116, 2162, 


3584, 4864, 4872, 6528, 6561, 6563, 
11307, 


8080, 8194, 8208, 11279, 11304, 

11360, 11381, 11384, 11386, 12769 

12808, 14092, 14117, 14118. 
transonic, 2148, 2164, 6472, 8122, 


15182. 
turbulent, 3629, 6481, 11292, 12128. 


Wind tunnels.) 945, 
951, 2096, 2160, 4575, 4875, 4876, 4914, 


9650, 


Flow channels. (See also Flow; Wind tunnels.) 
design of, 4575. 

Flow meters. (See also “metering of” under 
‘low; and “‘measurement” under Fluids.) 
4344, 5693, 10785, 12102. 

area type, 2919 

elec., 2936, 5699, 7386. 
electromagne tic, 8932. 
float-type, 474. 

fluid bed, 2876. 

recording and integrating, 5697. 
variable flow, 10483. 

Flue dust. See Dust; Fly ash. 

Flue gases. See “gases from” under Combustion. 

Fluid couplings. "(See also Couplings; Torque 
converters.) 588, 663. 

Fluidity. (See also Flow; Viscosity. ) 

of metals, molten, 1158. 
power law, 16232. 

Fluidization, 1825, 6051, 6053, 6054, 9231, 
949 

Fluidized solids, 686, 1818, 1825, 1856, 3200. 

Fluids. (See also Flow; Gases; Liquids.) 

absorption of sound in, 4903. 

compressible, 3586, 6524, 8197, 
1359. 

dynamics of, 8220 (book), 12392. 

hydraulic—see Hydraulic fluids. 

magnetic, in dynamometer, 1514. 

measurement of—(see also Flow meters.) 4344. 

mechanics of, 3194, 4863, 12517. 

turbulence of—(see also Turbulence.) 905. 

Fluoranthene, chemistry of, 11025. 

Fluorapatite. See Apatite. 

Fluorescene. (See also Fluorometry; Lumines- 
cence; Phosphorescence; Radiation. ) 

of gases, 943, 1882. 
miscroscopy—see Microscopy. 
of org. compds., 11011 (book). 
spectra—see Spectra. 

Fluorescent substances. (See also Indicators; 
Luminescent substances; Phosphors.) 3601, 
6506, 6513. 

Fluerides. (See also Fluorine compounds; 
Halides; and_ specific fluorides.) 5608, 
6188, 8597, 8898, 13434. 

Fluorination. (See also Fluorides; Halogena- 
tion.) 1812, 3378, 6132, 7889, 9443, 
9465, 10912. 

Fluorine. (See also Halogens.) 


11311, 


1933, 1934, 


4466, 6087, 6173, 6191, 7824, 9356, 
10912, 11959, 12522; 791, 6242 ( books ). 
analysis, 390, 1475, 7311, 7348, 7361, 


10422, 10423, 
Fluerine compounds, 791, 
6242 (book), 11959, 

Fluorine oxide (F2O0), 7805. 

Fluorite (fluerspar). (See also Calcium fluo- 
ride.) 1107, 2379, 5000. 

Fluerecarbons, 4732, 7889, 

3799. 

Fluerometry, theory, 2776. 

Fluorspar. See Fluorite. 

Fluosilicates, 8597. 

Fluesulfenice acid, 4591. 

Fluting test. See Bend testing. 

Flutter. See Aerodynamics. 

Fly ash. (See also Coal; Dust; Wastes.) 4422, 
4509, 13640. 

Flywheels, 3155. 

Feamed materials. See Porous materials; and 
under the names of specific substances. 

Foils. See Films; Metals; and specific materials 
involved. 

Food. (See also Health; Plants; and specific 
kinds of food.) 874, 2877, 3743, 4251, 
7408, 7471, 7700, 8037, 8548, 9614, 
14073, 14644; 6098, 6734 (books). 

Force constants. See Bonds. 

Foreign affairs, 2321. 

Foreign business, 3762 (book). 

Foreign investments, 5003. 

Foreign production and development, 5316. 
Foreign trade, of Russia, 9847 (book). 
of U. S., 2285, 6678, 8310, 8325. 
Foreign travel, 11540; 3762, 8362, 

( books ). 

Forest nurseries, 9618. 

Forest products research guide, 6769 (book). 

Forestry, terminology, 11259 (book). 

Forests. (See also Trees.) 9644, 9646, 11251, 
12726 (books). 

Forging. (See also Metalworking; 
metals or products.) 105, 
9989, 11680 (book). 

cold, 1178. 

cored, 5164. 

dies—see Dies. 

drop, 2462, 3908, 3946, 13081, 


12049, 12077. 
1475, 3379, 6181, 
12762. 


11043, 11959, 


11563 


14327. 


equipment, 112, 123, 2463, 8461, 8474, 


9983, 14324. 
furnaces for—see Furnaces. 
heavy-duty, 1184. 
hot, 1178, 8486. 


~1 
_ 


and specific 
2465, 6920, 


Forgings. (See also specific metals or products.) 
5175, 9865 

Formaldehyde, 321: 3, 9419, 9426, 9481, 10837, 
11040. 


condensation products, 783, 794, 827, 476la. 
reactions, 1961, 32983, 6090, 11059. 

Formamide, dimethyl-, 1904. 

Formamidine, synthesis, —. 

Formic acid. (See also Fat acids.) 1947, 
2811, 7352, 7748, 9387, "19821, 13844. 

Forming. See Metals; Metalworking; Press form- 
ing; and specific metals, alloys, processes, 
and products. 

Fouling prevention. See Coatings. 

Foundations. (See also Buildings; Civil en- 
gineering; Soil mechanics.) 675, 12187; 
3167, 5044 (books). 

Foundries. (See also under 
volved.) 2292, 3876, 
5820, 5877, 8435. 

American Steel Foundries, East Chicago, Ind., 
13054. 

brass, 13059. 
cast iron, 78 

Dedes Mfg. Co., 

ferrous, 13066 

investment casting, 1144. 


Russian, 6876. 

Foundry binders, 70, 80, 2437, 3873, 5146, 
6910, 8438, 8441, 10854, 11640, 11646, 
12590, 13064, 13070, 14813; 10460, 
11666 (books). 

Foundry cores, 93, 1148, 1167, 3870, 5131, 
5148, 6875, 6890, 8441, 8445, 13070, 
14313, 14320 (book). 

Foundry furnaces. (See also Cupola furnaces; 
Furnaces; Refractories; Steelmaking fur- 
naces.) 84, 88, 90, 9953, 11644. 

Foundry molds. (See also Castings; Foundry 
practice; Molds(1).) 71, 96, 1148, 6867, 
9972, 11641, 11647, 11648. 

Foundry patterns, 96, 2421, 2442, 5143, 6891, 
6907, 13051, 13053. 

Foundry practice. (See also Castings; Cast irons; 
and specific alloys, metals, products, and 
processes.) 63, 77, 1159, 1181, 1571, 


specific metals in- 
3879, 5133, 5139, 


9958. 


2426, 2430, 2443, 2444, 3870, 6862, 
6872, 6873, 6883, 6896, 6897, 8452, 


9948, 9955, 9964, 11645, 11649; 3898, 

10460 (books). 

casting, 60, 1146, 2447, £455, 3891, 5143, 
5147, 5155, 5156, 5160, 6883, 8593, 
9946, 11588, 11619, 11642, 13047, 13050, 
15327 (book). 

gating systems, 74, 2427, 6864, 6896, 13055, 
13073. 

risers, 62, 1172, 2423, 3874, 6864, 6896. 

shell molding—see Shell molding. 

Foundry sands. (See also Sand.) 80, 1168, 
2429, 3868, 5127, 5129, 5130, 5134, 
5146, 6863, 6874, 6877, 6889, 6895, 
6899, 6903, 8429, 8442, 9947, 9949, 
9956, 9959, 11652, 11656, 13048, 13063. 

Fractionating equipment. See Distillation ap- 
paratus. 

Fractography, 1381. 

Fractures, 323, 4177, 5534 ( book), 7176, 7177, 
7178, 8742, 10249, 11892, 11901, 11914, 
11915, 13314, 13323. 

Francium, 6221. 

Free enterprise creed. (See also Business man- 
agement.) 14264 (book.) 

Freezing points. (See also Melting points.) 
1932, 3257, 4255, 4333, 5664, 6218, 
10915. 


in fused salts, 3236, 777 
of mixts. of HNO» and Br, 7828. 
of molten lithium borate, 13842. 

Freon compounds, 9480. 

Frequency. (See also Electric circuits; Electric 
currents; Electric networks; Pulse.) 963, 
973, 2855, 11397, 11399, 14124, 14181. 

Frequency counter, 970. 

Frequency divider, 14146. 

Friction. (See also Frictional materials.) 470, 
632, 1759. 

fluid, 644, 2086. 
internal, of glass, 1710. 
internal, of metals, 294. 
rolling, 4560, 10740. 
sliding, 7180. 

Frictional materials. (See also Brakes; Clutches.) 
3724 


Frictional properties, 7649, 9196, 9199. 
of clutch materials, 12377 
of metals, 1375, 8749, 8777, 9197. 
of solids, 1768. 
Froth. See Flotation. 
Fruit. (See also specific kinds.) 8062, 
Fruit trees. (See also Trees.) 14016 
Fuels. (See also Burners; Carbonization; Coal; 
Coke; Combustion; Detonation; Furnaces; 
Gas, fuel; Gasoline; Kerosene; Oils; Peat; 
Rocket propellants.) 547, 568, 1659, 1807, 


12026. 
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2316, 3014, 3736, 4251, 
1647, 

analysis, 2834 (book), 

aviation, 591, 3217, 7543, 
14682, 14736. 

charcoal briquets, 14676. 

diesel—see Diesel fuels. 

gas—see Gas, PS 

—- of, 4446, 4585, 9052, 10608, 

hydrogenation of, 4621 (book). 

ignition of—see Ignition. 

internal combustion, 3068, 4490, 5845, 7496, 
7511, 13664, 13665, 14738, 14776. 

Internal combustion, anti-knock agents for, 
1685, 1688, 3024, 6141, 7548, 9115. 

internal combustion, autoignition of, 1680, 


1681. 

liquid 3019, 3020, 4447, nt 5869, 7548, 
9129 (book), 12407, 12415 

oil, 564, 623, 1618, 9315, 8004, 3035 
(book), 3867, 9042, 9253, 10407, 13626, 
13635, 13642. 

Fuller’s earth. (See also Clays.) 1753. 

Fumaric acid, 9423. 


9129, 13627 (books). 
10407, 12040. 
7646, 


Fame {Ses also Gases; Ventilation.) 4424, 
6384. 
me. .¥ Nang also Germicides; Pesticides; 
Sterilization 
of plants, 6452 (book ). 
of soils, 4844. 


Functions. See egy ne ots 4 

S also Aspergillus; icroorganisms; 
a isikdow; Mushrooms; Smut.) 1838, 5030 
(book), 6399, 9622, 11176, 11221, 11534, 


12412, 12413, 12697, 13528, 14005, 
14010, 14011, 14012, 14667, 15058, 
15081. 


ides. (See also Antibiotics; Pesticides; 
— a N 3539, 3540, 6396, 9607, 12716, 
te718. 14013, 15072a. 
copper, 6401. 
or canumber anthracnose, 12717. 
dithio carbamate, 8035, 13988. 
for foliage, 3547. 
naphthalene, 11201. 
org., 2063, 3544. 
organo-mercury derivs. of 
4834. 
in paints, 862. 
serums, 11207. 
systemic, 8042, 9624. 
Thiolutin, 15284. 


amides and imides, 


for turf, _ 0. 
inc, 
2-Furaidehyde (fural, 2-furan carboxaldehyde, 


furfural, furole), 3187, 11091. 
Furan (furfuran), 7903, 14880. 
Furfural. See 2- Furaldehyde. 


Furfuryl aleohol (2-furan methanol), 1989, 
14992. 


Furnaces. (See also Carbonization; Combustion; 
Heating; Kilns; Oil-burning equipment; Re- 
torts; Sintering; Space heating equipment; 
Stokers; Temperature.) 555, 1659, 4370, 

9064, 9080, 9087, 13643 (book ). 

annealing, 13144. 

blast—see Blast furnaces. 

boiler—see Steam boiler furnaces. 

burners for—see Burners. 

ceramic, 3094, 5937. 

controlled atmosphere, 5800. 

controllers for—see Temperature. 

cupola—see —— ——. 

electric—see Electric 

forging, 104, 7027, 7034, 9983, 13083. 


Foundry 
foundry—see Foundry furnace'.73, 10631. 


fa ning, 7036, 7037. 

hardening, 

heat- eaten, 4000, 5887, 7030, 8565, 
11752, 13141, 13147. 

Fm oe Electric furnac 

industrial, 606, 3048 (book), 
10605, me Saba ee 
lati m for—see Insulation, 

_ 552, 1545, 5618, 8943, 13112, "13716, 

57 


' 9085, 9162, 


8. 
malleablizing, 7029. 
metallurgical, 567, ‘1477, 13639. 
oil-fired, 557. 
open-hearth—see Cpe dee furnaces. 
for pulverized coal, 1225 
refractories for—see "a 
for rolling mills, 8476. 
rotary, 13639. 
solar, 3111. 
steelmaking—see apeeene furnaces. 
for homies. © 
vacuum, 1563. 
Fusaria, 12695, 14005. 


Gadolinium, 13246. 





4476, 5845, 
5859, 9960, 11525, 12224, 13624, 15281; 


13607, 


Gallium alloys, 2664, 6121, 
Gallium alloys, copper-, 7129, 





Gasification. See Carbon dioxide; 


Gaskets, 844, 1785, 
Gasoline. (See also Fuels; Hydrocarbons; Na- 


Gadolinium alloys, magnesium-, 9968. 

Gaging. (See also Inspection; Quality control; 
Testing; Thickness measurement.) 4360, 
5727, 5732, 7366, 7380, 10513, 12141. 

mechanical, 7395, 8893, 8972, 13527. 
nuclear, 8987, 12135, 13546. 
optical, 1548, 12100, 12166. 


Galena. (See also Lead ores; Lead sulfide.) 8379, 


8380, 8381, 11584, 12788a. 


Galling. See Wear. 
Gallium, 1329, 1330, 2409, 2734, 3570, 3756, 


5383, 7112, 10435, 14657, 


14906. 


8333, 10421, 


14657. 

8718, 11815. 
. indium-, 2606. 

, tin-Zn-, 2611. 


Gallium oxide (GaeO;), 3255, 9132. 


Galvanizing. (See also Coatings; Iron; Steels; 
Zinc.) 189, 4031, 5303, 10075. 
electrolytic, 11798. 
hot dip, 189, 208, 4043, 4056, 5305, 7080, 


8607, 10075, 10094, 11793, 11794, 13158. 


Galvanometers, piezoelectric, 5780. 
Gamma rays. 


(See also Electromagnetic waves; 
Radiation; X-rays.) 768, 3263, eg 4892, 
8124, 8131, 14077, 14586, 1512 


Garlic, 4826. 
Gas, fuel. 


(See also Acetylene; Butane; Car- 
bonization; Carbon monoxide; Coal; Coke; 
Coking; Combustion; Dehydration; Fuels; 
Gases; Hydrogen; Methane; Propane.) 555, 


1650, 3004, 3120, 3196, 4596, 5845, 
5871, 6081, 6846, 7475, 7504, 7507, 
10829, 11508, 11530, 12246, 12415, 
14251, 14698, 14821, 14832. 

blast furnace, 12834. 

from coal, 2950, 3013, 7729, 1377 


coke oven, 4453, 4605, 5111, 9173, 9922. 

dehydration, 4613, 12440, 13782, 14821. 

generator gas, 4471 (book). 

generators for, 9065, 10630. 

manuf., 2998, 3120, 5852, 5864, 9051, 9129, 
13619, 13620, 13795. 

natural, 560, 687, 1086 (book), 1422, 1442, 
1648, 2295, 3004, 3867, 4470, 4613, 6042, 


6078, 7690, 7851, 9269, 9837, 10822, 
11955, 12428, 12435, 12440, 13557, 
13782, 14871, 15307. 

oil gas, 9051, 12248, 13619, 13795. 

producer gas, 1620, 3013. 

producers for, 57, 1619, 1639, 10600. 


purification, 7690, 10829, 12415, 14832. 

sulfur from, 3196, 4605, 6042, 6078, 6081, 
12428, 13557, 13782. 

water gas, 4445, 5864, 7706, 9050. 

water gas, carburetted, 1618, 12247, 13606, 
13771. 


Gas discharge. See Electric discharge. 
Gas discharge tubes. See 


Lamps, electric. 
Fumes; Gas, fuel; 


Gases. (See also Fluids; 
Vapors.) 3595, 4456, 4470, 4856, 4909, 
4910, 5708, 7420, 14091. 
analysis, 405, 418, 1478, 2950, 4304, 5603, 
aaerk 5885, 7327, 8891, 12245, 12683, 
13475, 14851. 


command 883, 961, 3298, 6507, 13854. 

as coolant, 310. 

drying of, 4600. 

dynamics of, 778 

in liquids, 3339, 9007, 7434. 

in metals, 10170. 

nucleation of, 13856. 

properties, 714, 924, 3357, 7451, 7853, 8156, 
10491, 12503, 12528, 127 27, 14920. 

purification, 2851, 9035, 11332. 

sepn. of, 3270, 3280, 10938 

solubilities, 762 (book), 9354. 

streams, 2846, 2878, 12177, 12210. 

Carbonization; 

Coal; Fuels; Gas, fuel; Lignite; Peat. 

7986, 9544, 13741, 13943. 


palm; Petroleum refining. ) 
anti-knock agents for, 1685, 
6141, 9115. 
aromatic content, 1436. 
aviation, 589. 
combustion of, 1687. 
formation of engine deposits by, 7558. 
natural, 7508. 
from natural gas, 12435. 
octane rating, 12240. 
from olefins, 12437. 
production of, 702, 1861, 3213, 3215, 3224, 
76, 9258, 9259, 9268, 15280. 
properties, 3031. 
shale, 7698. 


1688, 3024, 


Gas turbines. (See also Aircraft engines; Tur- 
bines.) 586, 643, 659, 1695, 2722, 3954, 
4113, 5806, 5901, 5914, 7457, 7545, 
7577, 8546, 9105, 9110, 9116, 9118, 
10567, 10657, 12199, 12269, 12288, 
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12293, 13315, 13576, 13654, 1: 3655, 
14721, 14727; "5922. 9129 (books). 
aircraft, 594, 637, 1669, 1678, 3063, 3067 
5912, 9195, 13644, 14711, 14725. : 
for automotive transportation, 3075, 3076 
10674, 12298. ; 
a, 180, 624, 659, 1671, 4221, 441], 
573, 5903, 6929, 7265, 757 
11305, 12298. 1 em 
in chem. industry, 6056. 
coal burning, 1673, 14722. 


combustion processes in, 





Continental-T urbome ca, 9107. 


De Havilland * 


for elec. 


“Ghost”, 9092. 
power plants,” 586, 14724. 


fuels for, 7546, 9110. 


in gas industry, 


5919. 


heat exchanger for, 584. 


for industrial applications, 
locomotive, 
583, 4487, 
multi-stage, 
peat-fired, 
in pipe line pumping, 
regenerator for, 12271 
single stage, 
in steel industry, 
waste heat, 586, 


marine, 


4486, 5897. 
12291, 

12282. 
14710. 


7555, 9112, 


12270, 
3066. 
12290. 


12303. 
4454. 
1674. 


Gating. See Foundry practice. 


Gear drives. (See also Drive j 
Gearing. 10796, 13734. ae 
rears, 129, 666, 1775. 6010, 6011, 722 5 
10218, 11911, 12359, 12383 20, 
13049, 13083, 13589, 14774. ° 
compound, 7658. 
helical, 654, 10801. 
hypoid, 7220. 
joint, 7657. 
level, 6022, 7220, 10801. 
nylon, 11088. 
spur, 10801. 
_ worm, 10801, 12370. 
i (Geiger-Mauller counters). See 
Gelatin. (See also Colloids.) 13784. 


Gels. See Colloids. 


Gems. (See 


also Diamonds, etc.) 8525. 


Genes. (See also 
eS Heritability.) 9874, 1404] 
Genetics, 9878. 
Geochemistry, 9884 (book). 
Geochronology. (See also * ‘isotope C™” under 


Carbon.) 3787 


( book ). 


Geology. (See also Mineralogy; Minerals: Rock 
9878; 5031, 5036, 674la, 6748, 6778 
14255, 15312, 15325, 15330 (books), — 


Geophysical prospecting, 





11533, 14257 (book). 


Germane. See Ge rmanium hydride. 
Germane, propyl-, 13897. 
+ propylchlore-, 13897. 
Germanium. (See also Semic onductors; Tran- 
ag Be ta :; 2366, 2613, 3351, 3744, 
wy, fd, 875 %, 24¢ 7 
l10eh hacvae vole is 494, 14175, 14176, 
analysis, 1490, 1493, 3500, 13778. 


photocells, 

production, 
875. 

properties, 


1024, 4953, 4974, 7424. 
2366, 2409, 3756, 7831, 6828, 
4400, 


5344, 5426, 5429, 6556, 


8690, 10168, 11294, 11388, 11479, 11876, 


11992, 


as semic onduc ‘tor, 


2109 


Germanium 
Germanium 


8283. 9677. 
11875, 
15165. 


single crystals, 


14176, 14443. 

919, 923, 927, 945, 974, 
4934, 6542, 6630, 8146, 
9739, 9774, 11468, 11476, 
12746, 12782, 12786, 12787 
15166. ' 
2106, 12746. 

alloys 11875. 


alloys, aluminum-Li-, 


2132, 


13192. 





. alumi Nes, 
» copper-, 


—_———_., copper-Zn-, 


13192. 
8718, 13217. 
5348. 


» molybdenum-, 2631. 





Germanium 
Germanium 


10953. 


Germanium 
Germanium 
Germanium 
in glass, 
Germanium 
Germanium 
10957 


Germanium 


German silver. See 


» tellurium-, 2625. 


12491. 
6124, 6250, 


chlorobromide, 
compounds, 9417, 
hydride, 13859. 
eres, 2366. 
oxides, 1487, 


3351, 10367. 


5928. 


tetrabromide, 9336, 
tetrachloride, 730, 


12491. 
6250, 10367, 
tetraiodide, 9336. 


Copper alloys, nickel-Zn-. 


Germany. (See also Economic surveys.) 15328 


; (book), 15303. 
Germicides. (See also Bactericidal ac tion, Bac- 
ry raph es ides; Sterilization.) 9150, 
2, 11232 232 : 
| Ty » 14232, 14248, 
Can e m ‘e also Gases; Vacuum techniques.) 


1684, 5920, 1228). 








——— 


— 








,etters 


13655, 
, 3067 
3076 


, 4411, 
10513, 


12281, 


1019, 


, 9995, 
12386, 


14041 


under 


6828, 


6556, 
11876, 


|, 974, 
8146, 


11476, 
12787, 


9417, 


10367, 


pl-Zn-. 
15328 


, Bac- 
9150, 
14248, 


——— eer we Ce ee —, 


—_——— - 


Gibbsite 
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Gibbsite, 6193. 


Glands (machine), 650, 14726. 


Glass. (See also Building materials; Ceramic 
ware.) 358, 567, 1748, 1751, 4363, 4499, 
5928, 5978, 6000 (book), 7584, 7614, 


7620, 7790, 8343, 9160, 13086, 13689. 
alkali silicate, 7620. 
analysis, 2809, 10443. 
annealing, 1755, 4530, 9151, 
antimony oxide in, 13709. 
arsenic in, 7618 
batches, 611, 1722, 
blocks, 5981. 
borosilicate, 13706 
coatings on, 196, 

11767 
colored, 


12310. 


5969, 10713. 


3312, 4006, 7607, 10058, 


1706, 6002 (book), 7617, 91531. 

coloring, 627, 14760. 

cracks in, 9170, 14748. 

decolorizing, 12343. 

devitrification, 7612. 

durability, 603, 7620, 14743. 

effect of radiation, 1734, 14760. 

enamelling of, 3115. 

fabric, 11107. 

fibers, 665, 4528, 6342, 7584, 10696, 10697, 
11086, 12346, 12890, 13907. 

films, 6554. 

flat, 3081, 4530, 5979, 9151, 9176. 

flaw detection, 4363, 4508, 4545, 

fluoride-opacified, 7581. 

foamed, 5924, 5981, 7578, 

fractures, 7615, 9169. 

heat-absorbing, 4529. 

iron in, 5977, 13705. 

joining to metals, 8525. 

laminates, 4528, 11108. 

low-alkali, 10683. 

melting of, 1756, 5974, 
9178, 9235, 10721, 

molten, 567, 7583, 9672 

optical, manuf. of, 5982. 

oxides in, 622, 3088, 


7623. 


7630. 


7620, 9174, 9175, 


13696. 


5928, 7634, 7636, 


9181, 10694. 

properties, 618, 1710, 1733, 2894, 3084, 
3117, 5925, 5968, 5972, 6554, 7622 
7633, 9134, 9167, 9168, 10705, 10706 
10707, 10718, 10720, 11337, 12309 
12328, 12329, 12330, 12336, 12340 
12875, 13671, 13686, 13703, 13712, 
14759, 14764, 14770. 

radiation-absorbing, 14742. 

refining, 5971, 7629. 

rods, 5925, 7613. 

sand for—see Sand. 

stones in, 13683, 13699. 


strains in, 1710, 7623. 


strength, 5925, 5972, 7633, 13686. 

stresses in, 4545, 7621, 13713, 14755. 

structure, 7619, 7768, 14768. 

tellurite, 7605, 14771. 

tempered, 7621. 

tempering of, 175 

toughened, 3092. 

viscosity, 618, 5968, 7622, 9134, 12330, 
14770. 


viscous flow of, 12342. 
Glass industry, 527, 157 
10717, 14231 (t 


Glass-melting furnaces, 623, 441 7630, 9173 
10707. 

Glazses. (See also Ceramic ware.) 604, 1722, 
3118, 4503, 5939, 7624, 9142, 9143, 
9172, 9177, 10692, 12335, 13674, 13675, 
14741, 14750, 14753. 

Glow discharge See Electronic discharge; Lamps, 
electric. 


D-Guleose (dextrose). (See also Sugar.) 9478. 


Glue. (See also Adhesives.) 3174, 3462. 
Glueing, 3461, 3462, 3489. 
Glutamic acid, V"’-methyipteroyl-, 15046. 


Glycerides. (See also Fats; Oils; and specific 
glycerides. ) 
in soybean oil, 9250. 
tri-, dilatometric studies of, 7872 
Glycerol, 2082, 3304, 6268, 9229, 9421, 
12422, 13752. 
Glyeidie ae phenyl-, 6269. 
Glycol. See Ethylene glycol. 
Glycols, 13903 (book). 
Glyoxime, dimethyl-, 10395. 
Glyoxylic-1,2-Co™ acid, 9419. 
Geld. (See also Precious metals.) 389, 757, 


10908, 


1321, 2650, 2905, 4006, 4025, 4085, 
4999, 5302, 7143, 7414, 8395, 8636, 
9385, 9863, 10079, 13165, 14396, 14440, 
14472. 

analysis, 389, 413, 2811, 5665. 

coatings of, 3651, 4038, 6514, 8577, 11790, 
13274, 14175, 14454. 

plating, 217, 5313, 13175. 

properties, 276, 281, 283, 1325, 2661, 4147, 


47, 7147, 8674, 9350, 9682, 9863, 


13260, 14435, 14446, 14449. 


23, 5076, 6717, 8408. 
wires, 5474, 7158, 8671, 14440. 
Geld alloys, 217, 1272. 
Geld alloys, aluminum-, 4064. 
. eadmium-, 11841. 
copper-, 2603, 4099, 
7122, 7137, 10107, 11412, 
. copper-Ag-, 1393, 8691. 
——-, magnesium-, 2627. 
nickel-, 11516. 
platinum-, 11423 
——, silver-, 1325, 
13260. 
. titanium-, 8617, 
Geld ores, 4, 17, 28, 59, 
5091, 8395, 9896, 9S9S, 
Gold potassium cyanide, 2511. 
Geniophotometer, 7445, 12145. 
Gossypel, in detn. of Mo, 4275. 
Grain. See Metals; Particles; Photography; and 
specific materials. 
Grains. (See also Cereals; 


recovery, 


5511, 
13240, 


6148, 
14433. 





2656, 4119, 5446, 
8642. 

1091, 2418, 
11620, 





5076, 
13005. 


one specific grains. ) 


3542, 150! 

Granulobacter pectinovorum, 11206. 

Grapes, 8038. 

Graphie arts. (See also Drawing; Lithography; 
Photography; Printing; etc.) 1042, 8300, 
15255. 

Graphic solutions (of problems). (See also 


Mathematics; Nomograms. -) 13563 (book). 


Graphite. (See also Carbon.) 719, 1119, 1737, 
1754, 4535, 4671, 5950, 6530, 7606, 
8152, 8340, 9156, 9157, 10020, 12458, 
12479, 12789, 13044, 13715, 14820. 

Graphite compounds, 719, 14909. 

Grasses. (See also Cereals; Pasture; Plants; 
Timothy.) 2048, 6456, 9637, 11230, 


15050. 
Grasshoppers, control of, 6415. 
Grassland, and products of, 4846 (book.) 
Gravitation, 6572 (book), 9878. 
Gray iron. See Cast irons 


Grease. (See also Fats; Lubricants.) 693, 1761, 
1762, 1773, 1846, 3125, 3127, 3128, 
4553, 4559, 6005, 7645, 7648, 10750, 
10853 


Great Britain, 1952 handbook, 15283. 

Greenhouses. (See also Plants.) 12707. 

Grignard reagents, prepn. of Zn and Mg for, 
1959, 14597. 

Grinding. See Crushing and grinding; 
Machining. 

Grinding wheels. See Abrasive wheels. 

Groundnuts. See Peanuts. 

Growth substances. (See also Auxins; Hormones; 
Metabolism; Plants; Vitamins.) 2061, 3538, 
4824, 4827, 4838, 6399, 6417, 6419, 
6423, 6424, 8034, 8045, 9608, 9616, 


or under 


9617, 9626, te 11168, 11173, 11218, 
11219a, 11220, 11239, 12681, 12682, 
12685, 2711, 12722, 14944, 15055, 
15078. 

GR-S rubber. See Rubber, synthetic. 

Grum-Grzhimailo, V. E., collected works, 9875. 

Guanidine, diphenyl-, 2035. 

Guayule. (See also Rubber plants.) 14026. 

Guided missiles. (See also Ballistics; Flight 
paths; Rockets.) 577, 1691, 3052, 4942, 
6642, 8244, 9121, 10646, 10666, 11540, 
11664, 12266, 12964, 13533, 13663. 

Gun-metal castings. (See also Castings; Copper 
alloys.) 2436, 8965, 11654. 

Gutta-percha, mol. dimensions, 2022. 


Gypsum. (See also Calcium sulfate; Plaster of 


Paris.) 619, 731, 13773 


H 
325, 5381, 


Hafnium, 39, 1899, 2 12960, 14562. 
Hafnium compounds, 1954. 

Hafnium ores, 2353. 

Halides. (See also Bromides; Chlorides; Fluo- 


rides; Halogen compounds; Iodides; and 


specific halides.) 1956, 8114. 


alkali, 14079, 14112, 15164. 
alkaline earth, 1494. 
allylic, 3376. 
Hall effect, 290, 3617, 5406, 5415, 5425, 7156, 


12784. 

Halogenation. (See also Bromination; Chloro- 
nation; Halogen compounds; Halogens; 
lodination.) 3282, 3401, 14833. 

Halogen compounds, 394, 3246, 8840, 6122, 


and specific 


Mebequne. ( See also Dehalogenation; 
10355, 


halogens.) 6270, 7304, 9476, 
12060, 12061. 
Hammer mills. (See 
ing.) 12991. 
Hardening. (See also Aging; Heat treatment; 
Quenching; and under specific alloys, met- 
als, or products. ) 
age, 11852. 
case, 2531. 
flame, 171, 


also Crushing and grind- 


5268, 7033, 7038, 10013. 
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precipitation, 11837, 13235. 
quenching, 1252 
work, 7214, OeTT. 

Hard materials. (See also Carbides; Hard met- 
als.) 13086. 

Hard metals. (See also Hard materials; Powder 
metallurgy; Tool and forming materials; 
Teol steels.) 1200, 9864, 11691, 11701, 
11704, 13120. 

Hardness. (See also Abrasion hardness.) 

of coatings, 851, 1281, 3516, 6387. 
of metals, 1281, 5535 (book), 7218, 8749, 
11927, 11930, 13305, 13333. 
Hardness testing. (See also Penetrometers.) 
362, 1367, 1524, 1538, 4189, 7191, 
8715, 8740, 11932, 13284, 138305, 13311, 
13334, 

Hard surfacing, 5254, 8608. 

Harmine, 12053 

Hastelley. See 
fo-W- 


’ Nickel alloys, chromium-Fe- 


Health. (See also Diseases; Food; Hygiene.) 
874, 15051. 
Heart. (See also Blood.) 7429. 


Heat. (See also Conductivity, thermal; Enthalpy; 
Heat of activation, etc.; Light. infra-red; 
Metabolism; Temperature; Thermodynam- 
ics. ) 

economy, of rotary kilns, 
latent, 752, 756. 

relief in industry, 8336. 
transfer of—see Heat transfer. 

Heat capacity. Sa also The rmodynamic prop- 
erties.) 540 

barium ko 7760, 7822, 12478. 
carbon dioxide, 9376, 14919. 

gases, 2147, 3333, 13824. 

liquids, 10467. 

lithium, 3362. 

magnesium, 11479. 

magnesium titanates, 14881. 

metals at very low temps., 11884. 
meta-silicate chains, 10902. 

methane, 1909, 13802. 

nickel chloride, 13805. 

petroleum hydrocarbons, 1892. 
polychlorotrifluoroethylene, 7918. 
polyethylene, 9510. 
potassium chloride, 
powders, 9002. 
strontium titanates, 7760, 
3-thiapentane, 14937. 
titanium disulfide, 8249. 
tung oils, 7874 

Heat exchangers. (See also Chemical equip- 
ment; Cooling apparatus; Petroleum-refin- 
ing equipment; Regenerators.) 571, 584, 
2756, 2862, 3145, 7413, 8543, i2261; 
13632, 14817. 

cross flow, 10624, 12250. 
regenerative, 5883, 10625. 

Reston, (See also Heat treatment; Space Heat- 

ing). 
dielec., 5878, 5881, 12810. 
elec. resistance, 7540. 
high frequency, 5882, 9074. 


1660. 


KBr, and KI, 9398. 


12478. 


induction, 1506, 1561, 2935, 5764, 7540, 
12830 
infra-red, 13638. 


of metals, 9091 (book). 
radiant, 5884. 
surface, transient, 11282. 
Heating equipment. (See also Furnaces; etc.) 
9087, 13763, 13776. 
Heat of activation. (See also Activation energy; 
Kinetics.) 6183, 6204, 14910. 
Heat of adsorption, 1924. 
Heat of atomization. See Heat of sublimation. 
Heat of combustion, 1906, 3292, 1 
Heat of copolymerization, 11158. 
Heat of dissociation, 6173, 6191. 
Heat of evolution, 14890. 
Heat of formation, barium 
ethyl radical, 6276. 
ferrous orthosilicate, 13806. 
iron halides, 14882. 
manganous meta-silicate, 13806. 
mercury alkyl halides, 7780. 
mercury di-alkyls, 7780 
n-propyl radical, 6277. 
sodium chloride-NaBr solid solns., 
substituted methanes, 6183. 
3-thiapentane, 14937. 
Heat of fusion, 3236, 7874, 14937. 
Heat of mixing. 9380, 12472. 
Heat of neutralization, 13807. 
Heat of reaction, 1876, 6116, 6183, 7780. 
Heat of solution, iron halides, 14882. 
liquid NHs, 1876. 
plastic materials, 3482. 
polystrene, 2002. 
uranyl nitrate hydrates, 6117. 
Heat of swelling, of plastic materials, 3482. 
Heat of transport, 4657. 


aluminates, 4691. 


14890. 
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Hertzian waves. (See also Electromagnetic 
waves.) 4958, 11481 (book), 14189. 

Heteroauxin. See $-Indoleacetic acid. 

Heterocylic compounds. (See also Cyclic com- 
pounds.) 4297, 6299, 11208. 

Hevea brasiliensis. (See also Rubber plants.) 
8055 


oxidation, 3389, 6264, oon 12418. 
from oxides of C, 7759 

paraffin, 7865, 13900, 14569, 14963. 
petroleum, 1892, 4588, 40 

prepn. of crude synthesis gas ‘from, 10816. 
purification, 8958 

radiolysis, 6279. 


Heat of sublimation, 6183. 
Heat of vaporization, 11004, 12495, 14937. 
Heat of —- 10, 7808. 
Heat power. - also Power. ) 14730 (book ). 
Heat . (See o Space uip- 
> ogee) 1664 (book), 3046, 4472, 7687, 
9067, 9077, 10629, 10634, 10635, 12253, 


12260 Hexadecane, 3123. reactions, 9463, 19869, 13885, 13898, 
» (S a , ific Hexamethylenedithiol. See 1,6-Hexanedithiol. with recurrent groups, 9457. 
Heat-resisting oll o. BL . ys. ) “33 31, Hexamethylenetetramine, 6340. reforming of, 3215, 13761. 
pre sk 7365, 11659, 59, 12968, “19318, 13570, Hexane, 1630, 1898, 3400, 13649, 14963. rubber, 3506, 5604. 
14233, 14245 1,6-Hexanedithiol, 4738. saturated, 11041, 12535. 


ix 





a dh 6928, 7265, 7457, 8706, 10567, 
Pt2199, 12203, 13580, 14 4647. 

casting, a4 11664. 

compns. 
poo» od 8434, 8751, 11948, 13378, 13733. 
creep, 7457, 8751, 9865, 10278, 10287. 
oteesion, * hot, 6915. 


f e, 5483, 54 
ad 10285, 10287. 


hardening, pptn., 10248. 
aadhinebilile, 115, 6928, 11697. 
machining of, 1194, 10012. 


hanical 4168, 7238, 8434, 
mechanical propetioy 10287, 10297, 13374, 
13733 


mechanical testing, 342, 8751. 
metallography, 1 — 


n-Hexoic acid. See Caproic acid. 

High-altitude research, 601 (book). 

wea’ -~~ageeeae alloys. See Heat-resisting al- 
loys. 

Hi i ists, 1978 (book). 

Histology, O878, 

Homes. See Houses. 

Homologous series. (See also Carbon com- 
pounds; Organic compounds. ) 

vapor pressure of, 14923. 

Honey. (See also Bees.) 9612. 

Honing and lapping. (See also Machining.) 
2552, 3941. 5182. 

Hops, humulinone in, 14947. 

Hormones, 9857; 6740, 6744, 8071, 8354 





Hot shortness. See Plastic properties. 


selective adsorption of, 13783. 

sepn. by “Arosorb” process, 10817. 
soly. of H-O in, 12569. 

steroid, 3396. 


surface tension of mixts., 12554. 
synthesis, 1957, 4582, 4716, 13884. 
systems: glycerol—phenol—, and __ triethylene 


glycol—phenol—, 12422. 
system: methane—n—butane—decane, 
from tar, 9239, 12422. 
thermodynamic properties, 713, 1894. 
thermodynamics of solns. of, 7832. 
unsaturated, 14948. 
viscosity ot, 1911. 


11045, 


Hydrochloric acid. (See also Hydrogen halides.) 


1118, 1904, 1933, 3202, 7961, 9137, 
9358, 9360, 11029, 12542, 13872, 14884, 


Hydrocyanic acid, 1933, 2531, 14662. 


a le, mi, a 


Household appliances, 1155, 10577. 





—~ 5 cHects, 10283. 10283. Houses. (See also Buildings.) 13634. Hydrodynamics. (See also Flow; Fluids.) 905, 
phys: pr ies Human engineering. (See also Industrial en- 2073. : 

cP metallurgy 3054, 10018, 11713. gineering; Personnel.) 2342 (book). Hydrofluoric acid. (See also Hydrogen halides.) 
— ity control. Human understanding. See Mind. 6043, 6122, 9356, 10997. 
a terin , 100i. Humic acid. (See also Humus; Peat; Soils.) Hydrogen. (See also Deuterium; Gas, fuel; 
sin! Aticctin 15060. Hydrogenation; Protons. ) 
structure, os, = Humidity. (See also Atmosphere; Dew point; adsorption, 1918, 6161, 9298. 


—- alloys for, =, lees 
ation in 
welding, $508, %S3, * 7012, 8546. 
Heat-resisting materials. (See also Insulation, 
t ; Refractories.) 1741, 2331, 10297. 
Heat transfer. (See also Aerodynamic ‘heating; 
Boundary layer; Conductivity, thermal; 
Flow, aerodynamic; Skin friction. ) 
in air spaces in frame walls 4479. 
in beds, 2093, 6052, 137 766. 
coeffs. of gases, 14698. 
in condensation and 10100.” 12410. 
duction, 2117 
comvestia 2095, 3587, 9675, 10638. 


less grou for, 14818. 
ty fiuid flow, 93 4. 1900, 3569, 3574, 3590, 


8123, 8192, 9662, 11277, 11310, 11311, 


11383, 12732, 12734, 12805, 14062, 
15116. 
gra hical study of, 1649. 


ass, 9672. 
in insulating materials, 12733, 14060. 
in jet engines, ‘ 
meter for, 7374. 
radiation, 3615, 11281. 
in rocket comme 
in solids, 10481 
oem S sokems. 15137. 
in sp’ coils 
eam to small drops of water, 2077. 
it temaine of A») 1818, 4856, 9342. 
in tubular heaters, 10864. 
in werte-ness boilers, 12256. 
from wires, 3 
Heat —— BN TIo. 5 (See * pe Heat ex- 


Heat yon mes A (See also oa Heating; 
and under specific heat-treatment_processes, 
metals, alloys, or products.) 170, 1183, 

2522, 5266, 8566, P5593, 11752, 12174. 


12962, 13141. 
icopters. (See also Aircraft.) 10644, 10654, 
14714; 4930, 9702, 14740 (books ). 

Helium. "he also Alp ha-rays .) 1242, 2645, 
3337, 8078, $132, 9353, 11479, 12801, 
14921. 

Hematite. See Iron ores. 

Hemicellulose, ‘a 

H fiber, 

ste Al 1308. 3029, 3389, 6287, 9447, 10366, 
13649 


Hep d 1871. 
n-Heptane, eek 12463, 12480. 
1, 
Bavbietdeo. (See also Plants; Weed control.) 
8027, 9624, 12712, 15038. 
bere 15080 
2,4- D-—see Acetic acid, 2,4-dichlorophenoxy-. 
MCPA-see Acetic acid, Saxsthel 4-chiere- 


leum oils, 15103, apes 
sodium trichloroacetate, 
Heritability. | Ay also Evolution; Genes; Ge- 
netics. ) 





Hydroar tie 


Hygrometers; Water.) 1834, 5786 


Humulinone, in hops, 14947. 
Humulone, isomerization, 14936. 
Humus. (See also Organic matter; Peat; Soils.) 


Hydration. (See also Water.) 14833. 


of aldehydes, 1944. 
of montmorillonite, 6432. 


Hydraulic yn (See ~  penee Auto- 


motive vehicles; etc.) 9 


Hydraulic fluids, 1822, 3209, 71583, 4598, 6886. 
Hydraulic lock, 653. 
Hydraulic systems. 


(See also Brakes.) 1793, 
3148, 3158, 3159, 4344, 13736. 


ee 1591, 6139, 6829, 7838, 9313, 


046, 12474, 


Hydrazine, N,N-dialkyl-, 9451. 
Hydrazoic acid, 1872. 
Hydriodie acid. (See also Hydrogen halides.) 


80, 10908, 12512. 





(See also Cyclo- 
alkanes. ) 6295. 


Hydrobromic acid. (See also Hydrogen halides.) 
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Wydrecarben oils. (See also Gasoline; Hydro- 


carbons; Oils; Paraffin oils; Tar oils; 
Transformer oils.) 1826, 1828, 4682, 6076, 


Hydrocarbons. (See also Aromatization; Crack- 


ing; Fuels; Olefins; Paraffins; Petroleum; 
Solvents; Unsaturated compounds.) 3406 
(book ). 

adsorption on C black, 736. 

aliphatic, 773, 6189. 

analysis, 4253, 4317, 5604, 7295, 14528, 
14529, 14569. 

anti-knock characteristics, 1685, 1686, 14737. 

aromatic, 4588, 4612, 6297, 9471, 12542, 
12947, 14864. 

blending, 7708, 7715. 

from coal, 8. 

combustion, 1627. 

combustion of mixts. with air, 1621, 1622. 

cracking, 4711, 7907, 9294. 

decompn., 13900, 14833, 14963. 

dicyclic, 1975. 

1,3-diene, 11061. 

in diesel boiling range, 1632. 

effect of q-particles on, 3400. 

equil. consts. at sub-atm. pressure, 3341. 

extn. by refrigeration, 6075. 

Fischer-Tropsch, 11018. 

fluorinated—see Fluorocarbons. 

gases, liquid recovery from, 7713. 

glutamine, 13883. 

heat of combustion and symmetry of, 1906. 

homologous, 7905. 

hydrogenation, 12556. 

ignition, 1635, 1681, 4467. 

inhibition of the H-O reaction by, 4694. 

liquid, sepn. of, 12516. 

nape ge equil. in, 739. 

low mol. ™ 966. 

vate oy 14569. 

from natural gas, 14871. 

nitration, 789 (book). 

olefinic, 7 
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Hydrogenation. (See 


analysis, 433, 1475, 4290, 4293, 4302, 5642, 
5659, 7358, 8613, 8841, 8888, 10430, 
12031, 12032, 13431, 13450, 14938. 

in blast-furnace process, 8580. 

chemisorption, 4681. 

combustion, 3000, 3018, 3022, 3025, 4455, 

, 4698. 

compressibility, 3284. 

covalent bond with Ge, 6190. 

in hydrocarbon synthesis, 13884. 

ions, reduction of, 6111. 

liquefaction, 3363. 

in metals, 2533, 4098, 4225, 5377, 5441, 
5578, 10040, 10170, 11166. 

mobility in aromatic compds., 33 

nuclear magnetic resonance, 103 

overvoltage—see Overvoltage. 

pressure-induced absorption in, 3337 

reactions, 3283, 4668, 4683, 4694, 9416, 
14940. 

as sonatas agent, 1116, 3845, 6118. 

in soils, 6449. 

soly. in H:O, 9352. 

Stark effect in, 2126. 

in synthesis of propionaldehyde, 6286. 

systems: CoxC—Co—CHy-—, and NivC—Ni-CHe-, 
7752. 

thermal cond., 1864. 

transfer in org. compds., 4722. 

ultrasonic waves in, 8073. 

also Hydrogenolysis; Re- 
duction.) 4629, 9434, 14833. 

acetylene, 9428. 

benzoquinone, 4642. 

carbon oxides, 710, 3203, 4584, 7759. 

catalytic, 1083, 1865, 1974, 2828, 3282, 
3283, 3373, 7759, 7869, 7903, 9047, 
9241, 11013. 

coal, 6074, 7680, 7702, 8903, 9047, 10808, 
13774. 


Ure 
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cottonseed and soybean oil, 3383. 
ethylene, 9428, 11016. 

fatty acids, 6251, 9422. 

fuels, 4621 (book). 

furan compds., 7903. 

gases, 

high- -pressure, 6044, 7774, 11013, 12409. 
methyl acetylene, 12556. 

nitro groups, 7869. 

olefins, 3373, 6272, 11027 

petroleum, 14570. 

propionic acid, 6291. 

shale oil, 6058, 12409. 

soap of sardine oil, 6064. 

with ultrasonic waves, 7774. 


Hydrogen halides. (See also Hydrochloric acid, 


etc.) 9347. 


Hydrogen ion concentration, 14624. 
ae me (See also Hydrogenation. ) 6074, 
48: 


Hydrogen peroride. (See also Bleaching agents.) 
1 


591, 1917, 1961, 3246, 3332, 5801, 
6133, 6187, 6217, 7754, 7781, 9300, 
—_ 10894, 10946, 12471, 12519, 
3385. 


Hydrogen sulfide, 1747, 3279, 4783, 6079, 


82, 9358, 10355, 10928, 11613, 14516. 
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5441, 
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Ionization 








ydrolysis, 14833. 
. all 1 halides, 13879. 
Shiorobenzene to phenol, 6266. 
1,3-dichloropropenes, 7870. 
rare earth halides, 9305. 
sodium aluminate, 6162. 
sodium lauryl sulfate, 6196. 
vinyl phenyl esters, 1971. 
meters, 2. 
i enenties. (See also Peroxides.) 3448, 
6281. 
sols. See Colloids. 
ee ectiee. (See also Alkalies. ) 
corrosion of metals by, 1451. 
Hydroxyapatite. (See also Apatite.) 1877. 
Hydroxy compounds. (See also Alcohols; Al- 
kalies; Phenols; etc.) me 11116. 
droxyl group, 558, 4455. 
acet 3 supersatn. with mol. O, 6108. 
8-Hydroxyquinaldine, 104038. 
8-Hydroxyquionoline, 8824. 
Hygiene. (See also Health.) 9642, 10485 
(books ) 


Hygrometers. (See also Humidity.) 5715, 5786. 
Hygroscopic materials, 8116. 
Hypedermic needles, 10570. 
Hypephosphites, 6153. 
Hysteresis, magnetic. See Magnetic hysteresis. 


I 
Ignition. (See also Combustion; Flammability; 
Fuels; Gasoline; etc.) 1634, 1682, 4441. 
coal, 563, 1609 
coke, 4443. 
diesel-fuel, 3127. 
gases, 961, 4441, 5845, 5867. 
hydrocarbons, 4467. 
spontaneous, of org. compds., 7886. 
Ignitrons. See Electron Tubes. 
Illumination. (See also Lamps, electric; Light.) 
11394 (book). 


Iimenite. (See also Iron ores; Titanium ores.) 
397, 130: 


Imine, free radical, 1872. 
Impact strength. (See also Strength; and under 
specific materials.) 7932, 8726. 
Impact testing. (See also Testing.) 469, 505, 
1368, 2840, 3137, 8709, 8734, 13308. 
Charpy, 13297. 
piezoelec., 8748. 
remotely-operated, 10520. 
Impedance. (See also Electronic networks.) 965, 


40. 
Impregnation, 10893. 
castings, 2453, 3892. 
leather, 9220. 
per products, 12400. 
steel, 1299, 2590. 
Inclusions. See Metals, etc. 
Inconel. See Nickel alloys, chromium-F e-. 
Indene, 1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetra- 
hydro-4,7-methano-, 7306. 
India. (See also Economic surveys. ) 
industrial products, 5015. 
resources, 5016 (book). 
Indicators. (See also “as indicators” under 
Isotopes.) 412, 1467, 2836 (book). 
4-( p-aminopheny] )-1-naphthylamine, 414. 
3,3’-diethylbenzidine, 412. 
3,3-dimethylnaphthidine, 414, 2806. 
dithizone, 1461. 
3-methylbenzidine, 412. 
naphthidine, 412. 
radioactive, 466. 
Indium, 257, 2734, 2806, 4096, 5341, 5383, 
7112, 7155, 7336, 10435, 10439, 11333, 
12087, 14447, 14454, 14461, 
14538. 
Indium alloys, aluminum-, 7097. 
i FY om-S 7 97 
—_——, arsenic-, 13222. 
bi th-, 14650. 
cadmi . 14650. 
—_——, copper-, 13198. 
—, gallium-, 2606. 
—, lead-, 14650. 
—, nickel-, 2595. 
——, silver-, 8718. 











thalli 


——, tin-, 14650. 
Indium compounds, org., 3403. 
Indium iodide (InIy), 7755. 
Indium sulfate, 2545. 
Indium sulfide (IneSs), 5541. 
Indole acetic acid. (See also Auxins.) 12715. 
3-Indole acetic acid (heteroauxin). (See also 
Growth substances.) 4824, 11173. 
3-Indele butyric acid, 4824. 
3-Indolyl acetaldehyde, 14944. 
3-Indolyl acetone, 14944. 
Induction apparatus, impedance 
testing, 2193. 
magnetic, low-frequency, 9791. 
in redox titrations, 4315. 





network for 


Induction farnaces. See Electric furnaces. 

Induction heating. See Heating. 

Inductors, toroidal, design of, 2213. 

Indulin, 14511. 

Industrial design. See Design. 

Industrial engineering. (See also Human en- 
gineering; Personnel.) 11526. 

Industrial process control. See Control systems. 

Industrial safety. (See also under the names of 
specific industries.) 10485, 14625; 2348, 
6095 (books). 

Inertia, calcn. of moment and product of, 646. 

Infection. (See also Diseases.) 

air-borne, 11569 (book). 

Inflammability. See Flammability. 

Information. See Computers; Control systems. 

Infra-red light. See Light, infra-red. 

Ingots. (See also under the names of specific 
metals and alloys.) 
casting, 34, 47, 52, 1112, 1119, 1123, 2387, 

2398, 3816, 6488, 14298, 15327 (book). 
molds, 47, 1358, 1754, 3848, 5097, 5100. 
non-ferrous, 2410. 
segregation, 4098, 5088, 8405, 9969, 13319. 
solidification, 32, 3834, 5088, 5395, 8411. 
steel, 32, 47, 50, 246, 1112, 1123, 1151, 

38816, 3834, 3840, 3860, 3848, 3850, 

3857, 3858, 4098, 5088, 5126, 5395, 

6839, 8405, 8418, 9925, 9934, 9938, 

9989, 11612, 11614, 11917, 13319, 13341, 

13398. 
sweating-out phenomenon, 8667. 

Injection molding. (See also specific materials 
molded. ) 
molds for—see Molds (1). 
nozzles for, 2015, 15000. 
of plastics, 3459, 3460, 6319, 7960, 9536, 
11089. 


Injection molding machines, 2015, 3483, 15000. 
Ink, 4303, 7679, 10807, 11490, 14810. 
drying of, 6073, 14200, 14201, 14202. 
duplicating, 14209. 
lithographing. 2280. 
printing, 1804, 2276, 4581, 
7678, 10806, 15263 (hook). 

Inorganic chemistry. See Chemistry. 

Inorganic compounds. See Chemical compounds. 

Inositol phosphates, 14564. 

Insecticides. (See also Acaricides; Pesticides; 
Plants; Sprays; Wetting agents; and under 
the names of specific insects, plants, or 
insecticides. ) 869, 2060, 3535, 4814, 4830, 


6037, 6656, 


4833, 4835, 5612, 6409, 6413, 6425, 
8037, 8057. 8847, 9607, 9625, 11166, 
11198, 12550, 12690, 12700, 12701, 
12703, 12705, 14220, 15049, 15063, 


15064, 15080. 
aerosol, 4841, 6403, 6426, 8056, 14035. 
allethrin, 4310. 
aromatic compds., 3544a, 8041. 
benzene hexachloride—see Cyclohexane, 1,2, 
3,4,5,6-hexachloro. 
chlorinated, 6410, 7326, 15065. 


DDT-—see Ethane, 1,1,1-trichloro-2,2-bis(p- 
chlorovhenyl)-. 

Dilan, 5612. 

1,4,5,6,7,8,8-heptachloro-3a,4,7 ,7a-tetra- 


hydro-4,7-methanoindene, 7306. 
1,2,3,4,5,6-hexachlorocyvclohexane—see 
hexane, 1,2,3,4,5,6-hexachloro-. 

mineral oil, 11233. 

naphthalene, 11201. 

nicotine derivs., 6410. 

nitro alkane derivs., 2058. 

org., 3544a, 7326, 11193, 11208, 15065. 

Parathion, 11183. 

petroleum oils, 15105. 

phosphorus containing, 1452, 2059, 6416, 
12696. 


Cyclo- 


pyrethrins, 4310, 9610. 
root bark of Tephrosia lanceolata, 11195. 
Ryania, 11167. 
Schradan, 15063, 15064. 
Systox, 8036, 15068, 15064. 
Insects. (See also Pests.) 3546, 12702, 12714, 
12720, 15061; 3557, 9642, 15107 (books). 
Inspection. (See also Gaging; Non-destructive 
testing; Quality control; Sampling; Thick- 
ness measurement; and under the names of 
specific materials or products.) 1066, 3940. 
Instrumentation. (See also Controllers; Instru- 
ments.) 481, 1832, 2900, 13548. 
for iron and steel industry, 12192 (book). 
for supersonic aerodynamic testing, 12811. 
for synthetic rubber plant, 4780, 6363. 
for testing aircraft and aircraft engines, 1697. 
Instrument engineering, 13565 (book). 
Instruments. (See also Apparatus; Control sys- 
tems; Electrical instruments; Gaging; Meas- 
urements; or under names of specific in- 
struments, materials, or products.) 1323, 
1993, 2853, 5792 (book). 
control, 8946, 12175. 
multiple measuring, 512. 
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optical, 10565 (book). 

pH measuring, 2860. 

radiation measuring, 1528, 1529. 
recording, 4! 

ultrasonic, 2913. 

Insulation, electric. (See also Cable, electrical; 
Conductors, electric; Insulators, electric.) 
992, 2253, 2254, 9003, 9793, 11415. 

butyl, 3648. 
Fiberglas, 12890. 
gaseous, 9723. 
impregnated paper, 2232. 
mica, 9730. 
oils—see Transformer oils. 
Insulation, sound. (See also Building materials; 


Sound. ) 
for buildings, 1663 (book). 
Insulation, thermal. (See also Conductivity, 
thermal; Refractories; and specific 


of insulation.) 6550, 8336, 14060; 1 . 
10642 (books) 

Fiberfrax, 12345, 

fibrous, 12733. 

metal foil, 9073. 

refractory, 3101, 5876, 7588. 

Insulators, electric. (See also Conductors, elec- 
tric; Dielectrics; Dielectric strength; In- 
sulation, electric; and specific insulating 
materials.) 1993, 4744, 9141, 11117. 

cryst., 14106. 
plastics, 4739, 6326, 11115, 13939. 

Interfaces. (See also Contact angles; Surface.) 

elec. phenomena at, 11007 (book). 

Interfacial tension. (See also Surface; Surface 
tension.) 7807, 7814, 73826, 7827, 10558, 
10930, 10977, 12545. 

Interference filters. (See also Electric filters.) 

in optics, 12112. 

symmetrical all-dielec., 5750. 
Interferometers, 493, 12190 (book). 

electron, 7415. 

Mach-Zehnder, 2158. 

ultrasonic, 2838, 2839, 11390 (book). 

Interferometry, 825, 1549. 

Intermediates, dye. (See also 10886 
(book). 


Intermetallic compounds. 


Dyes.) 
See Chemical com- 


pou x 

Invar. See Nickel alloys, iron-. 

Inventions needed, 3786 (book). 

Inverters. (See also Rectifiers.) 981, 985. 

Invertebrates. See Animals. 

Investment casting, 94, 522, 1152, 2450, 3877, 
3880, 3891, 5141, 5160, 9950, 9956, 
11664, 12963, 13052. 

Investment castings. See Castings. 

ledate ions, volumetric detn. of, 7286. 

lodates, 1489, 6185. 

lodide ions, 9328. 

ledides. (See also Halides; Iodine.) 1951, 9391, 
10905, 12773. 

ledination. (See also Halogenation; Iodine.) 

of aromatic compds., 9442. 
Iodine. (See also Halogens; Iodine number.) 
addn, to acetylene, 12461. 
adsorption spectra, 6248. 
analysis, 774, 1434, 1455. 1489, 1494, 3388, 
7286, 7361, 13428. 

application to buckwheat and tomatoes, 4843. 

as catalyst, 3282, 6141. 

complexes, 13899, 14933 

effect on longevity of caged bees, 6412. 

elimination from trans-diiodoethylene, 12461. 

— isomerization of propionic acid by, 
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photolysis, 12539, 14950 
radioactive, 536, 9425. 
in radiolysis of hydrocarbons, 6279. 
reactions, 367, 779, 782, 1820, 3374, 7885, 

7890, 9331, 9484, 10905, 13844, 14883. 
removal from aq. solns. by sparging, 3360. 
system: iodate—periodate-, 6185. 

3. 


thermal cond., 193 
Iodine compounds. (See also Ilodides.) 409, 
774, 3388, 6141, 7895, 9484, 10891, 
148838, 14933. 
ledine number, 7276. 
cottonseed oil, 3177. 
insulating oils, 695. 
ledoferm (triiodomethane). 9309. 
lodoni © ds, 9420, 10904. 
lon exchange. (See also lon exchangers; Ions.) 
2776, 2783, 3260, 3266, 3320, 3324, 
3325, 6130, 6198, 7855, 8783, 9477, 
12960, 13852, 14394, 14668. 
lon-exchange resins. See Resi 


ns. 
lon exchangers, 1905, 1938, 4620, 6136, 7329, 





9251. 

Ionic lattice, 4896. 

lonization. (See also Conductivity, electric; 
Electric resistance.) 758, 8154, 9288, 


11049, 14910. 
Ionization chambers. (See also Counters.) 5795 
(book), 8124, 14587 

















lonography BATTELLE TECHNICAL REVIEW — ABSTRACTS Isobutane 
lonography, 14610. polishing of, chem., 4058. . manganese-, 232, 306, 5424, 11818 
lonophoresis, 14579. powder—see Iron Powder. 11832, 11833, 13193. ° 
lens. (See also ee Anions; Base-ex- precipitation of C in, 8662. . manganese-Ni-, 13232. 

changing compounds; Cations; Electrolytes; production, 5120, 6861 (book), 13040, —_—, manganese-P-, 10104. 

Electron tubes; Ion exchange; Kinetics; Re- 14290, 14296, 14300, 15267. ——. molybdenum-, 232, 4066, 10159, 13297. 


actions. ) 
beams, measurement of, 4390. 
behavior in elec. fields, 8100, 14048. 


collision phenomena, 15195 (book). 
complex, 1867, 7799. 
diamagnetism of, 7830. 


gaseous, 6532, 6595, 0985. 
electrolytic, 3248, 7739, 7790, 9288. 
inorg., identification of, 8850. 
metallic, 6308, 7817 
Ireland, engineering directory and buyer’s guide, 
5041 


( ). 
Iridium, 5592, 8846, 8893, 9863, 10175. 
Iron. (See also Austenite; Cast irons; Magnetic 
substances; Martensite.) 9740. 
adsorption of org. cations on, 13249. 
aging, 4100, 13321. 
alpha, 9682, 11801. 
amalgams, 7106. 
analysis—(see also “analysis” under Cast 
irons; Iron alloys; Pig iron; Stainless steels; 
and Steels. ) 388, 398, 422, 554, 2770, 
2773, 2823, 4295, 4296, 4318 (book ), 
5622, 5623, 5629, 5638, 7286, 7292, 


8860, 8887, 8889, 8927, 10368, 10393, 
10405, 10431, 10472, 10959, 13436, 
13439, 13451, 13471, 14514, 14554, 
14557. 

Armco, 268, 1409, 1427, 7196, 8654, 10159, 
10176, 10289, 10311, 10349, 11839, 
14489. 


austenite in low C, 7114. 

biogeochemistry, 8335. 

bonding to glass, 14744. 

carburized, 8568, 11801. 

castings—see Iron castings 

as catalyst, 747, 1957, "3208, 3273, 3301, 
4683. 


on ceramic oxides, wettability of, 13716. 

coatings for, 4054, 4811, 8971, 11163. 

coatings, vapor-deposited, 7050, 7088, 10184. 

colloidal, 10973 

condensation of ‘vapor, 133 

corrosion, 373, 380, 1427, 2204, 4205, 7241, 
7248, 7254, 7267, 7268, 7271, 8808, 
8810, 10321, 10357, 11965, 13390, 14516. 

corrosion of couple with Cu, 10326. 

corrosion inhibitors for, 2732, 7256, 8771, 
8786, 14515. 

decarburization, 14371. 

degasification, 14371. 

diffusion in, 5377, 5396, 8662, 
13191, 13193, 14429. 

diffusion in steels, 4089. 

electrochem. properties, 7268. 

electrodeposition, 2586, 4025. 

electrodeposits, 4055, 5312. 

electrode potentials, 8771, 8810. 

electrodes, for NaOH electrolysis, 7254. 

electrolytic, 7148, 8752. 

electropolished, 4010, 13182. 

embossing, 129 

embrittlement, 1 87 42. 

etchants, metallographic, 13215. 

etching, thermal, 13 

in Evans cells, 9785. 

fatigue, 10232, 10291, 10295. 

film thickness after brightening, 14402. 

in forage oe 2. 

gamma, 270, 5326. 

gas adsorption on, 14437. 

in glass, 5977, 13705. 

hardness testing, 5453, 10143. 

high-purity, 306, ese 7207, 10176, 11766. 

inclusions in, 407 

ions, 1413, 3315, 5332, 9328. 

magnetic properties, 1337, 1421, 2655, 4132, 
4147, 6533, 9681, 10194, 11479, 11887, 
13266, 14450 

mechanical pro perties, 2708, 4183, 8742, 
8754, 10255, Pi3372, 14486. 

melting, 5106, 7642. 

metallographic studies, 5342. 

metal spraying of, 2550 

microscopy of, electron, 14415. 

microstructure, 7114, 8126. 

molten, 48, 50, 3833, 5085, 6856, 7125, 
8673, 8680, 10186, 11870, 13017, 13257, 
13259, 14902. 

oxidation, 4234, 5583, 7257, 8769, 8792. 

passivation, 2761, 5325, 7256, 7267, 8785, 


10143, 


phoaghste-costed, 7257. 
roperties, 2661, 3637, 5652, 7410, 
pias. $155, 9740, 10171, 11363, 11887, 
10100 (book). 
"186, 8302, 11777. 


pickling, 5304, 
pig—see Pig 
plating, 182, 


reactions, 9359. 

recovery from pickling solns., 
recrystallization, 5391, 10136. 
removal from ceramic raw materials, 5954. 
research, in Britain, 1085. 

scrap—see Scrap metals. 

silicon-O -equil. in, 2406. 


12960. 


single crystals, 5495, 5502, 7101, 10098, 
11843, 13386. 

slip autos of mixts. of metallic oxides 
with, 


solid solns. he "1304. 

soln. in deutero-electrolytes, 5398. 

soln. potential of, 1427 

soly. in H»SO, in magnetic field, 5559. 

soly. of H in, 5441. 

soly. of metals in, 11854. 

soly. of O in, 6856. 

soly. of S in, 8681. 

sponge, —_——, of, 33, 8494, 11603. 

strip, rolling from powder, 13123. 

sulfur activity in, 8681. 

surface tension at melting point, 7147. 

system: Al—Al phosphide— and Fe phosphide—, 
13186. 

12521. 


system: Cl—, thermodynamics of, 


system: FeS—FeO—, 3807. 
system: He, 5441, 10034. 
system: > 10191. 
system: S—, 8681. 


thermodynamic properties, 414 

vanadium impre gnation, > 

vapor pressure, 1110, 1335. 

wear resistance, 2704. 4186. 

welding to Al, 13125. 

wires, 229, 2710, 8459, 8671, 
10160, 13159. 

wrought, 8745, 14523. 

X-ray studies of, 5342. 

zincification, 8669. 

Iron alloys. (See also Alloys; Cast irons, alloy; 
Ferroalloys; Ferrous metals; Stainless steels; 
Steels, alloy; Toolsteels; etc.) 

aging, 4100 

analysis—(see also “analysis” under Iron.) 
423, 1481, 2824, 8831, 8881 

corrosion, 11965. 

diffusion of C in, 8662. 

diffusion of H in, 5377. 

fatigue, 4359. 

for high temps., 14233. 

mech. properties at low temps., 

microscopy, electron, 4063. 

nitrogen absorption by, 2676. 

pptn. of C in, 8662. 

recrystallization kinetics, 10154. 

structure, crystal, 13218. 

sulfur pick-up at high temps., 7171. 

tensile strength, 14488 


10046. 


8687, 8693, 


13349. 




















wear resistance, 2431, 2704, 14488. 
Iron alleys, aluminium-, 289, 8666, 115848, 
, alumi Co-Cbh-Cu-Ni, 5439, 9670. 
. alumi Cu-Co-Ni-, 4063, 4128. 
. alumi Cu-Ni-, 1288. 
. alumi Ni-, 1287, 1289, 4123, 4124, 
8655. 
. alumi P-, 1318 
. alumi Si-, a128, 10158, 11830, 
11848, 13273. 


_—, antimony-P-, 8624. 


- 




















. beron-, 3744, 5733. 

—_———-., carbon-. (See also Cast irons; Steels.) 
1298, 9917, 10141, 11800, 11835, 13152, 
13355. 

, earbon-Ni-, 11800. 

, earbon-Si-, 5418, 11840. 

. chromi . 7268, 7389, 8525, 8776, 
10110, 10157, 10191, 10313, 14518. 

. ehromium-C-, 5449, 7123. 

. chromium-Co-, 4121. 

. chromium-Co-Cb-Mo-Ni-W-, fracture 





strength of, 13300 

chromi Co-Ni-, 2730, 4082, 

chromium-Cu-Mo-Ni-, 8334. 

chromium-Mn-, 2654, 10313. 

chromium-Mo-, 5425. 

yee aaa 115, 11893, 11948. 
i Ni-, 4121, 7109, 7389, 

01, 13219. 

chromium-W-, 5423. 

ecobalt-, 10425, 13267. 

cobalt-Mo-, 14418 

cobalt-Ni-, 4121, 5422, 5424, 7006. 

cobalt-V * -- 


copper, 13373. 


copper-Mo-, 11948. 
copper-Ni-, 2608, 8683. 
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11940. 
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. molybdenum-Ni-, 13244, 14418. 

» nickel-, 232, 854, 1326, 1337, 2193, 
4101, 4121, 4130, 5431, 7101, 7130, 
7389, 10110, 10130, 10167, 10174, 11437, 








11836, 11871, 13161, 13224, 13251, 
13253, 13267. 
——, nickel-Cr-Mo-Ti-, 10281. 


5352. 
2526, 4121, 5403, 7145, 


—_——, nickel-Ta-, 

——. platinum.-, 
7146. 

\ phosphorus., 246, 

. rheni . 2542. 


13020. 














. silicon-. (See also Cast irons, alloy, 
silicon-. ) 269, 358, 4140, 4141, 5349. 
5424, 7164, 7165, 8686, 10178, 1019], 
11848, 11991, 13106, 13188, 13253. 

. titani 13241. 

. tungsten-, 13191. 





Iron carbides, 5444. 

Iron castings. (See also Castings; 
Foundry practice; Iron.) 448, 
1164, 2441, 3887, 3892, 


Cast irons; 
1150, 1156, 
5138, 5150, 


6866, 7189, 8430, 8728, 9838, 11636, 
11651, 12196, 13056, 13057, 13164, 
Iron chlorides, 1931, 12521, 14884. 


Iron Seeprente. (See also Ferricyanide ions.) 
243, 14882, 14907. 

Iron sinetiien. 5252, 11800. 

Iron ores. (See also Ilmenite; Iron oxides: 
Magnetite; Minerals; Pyrite; Siderite.) 5640, 
13451. 

for blast-furnace process, 6802, 6844. 
cobalt recovery from, 2354 
conen., 7, 1100, 1104, 3794, 3804, 5057 


6072, 6788, 6791, 6799, 6812, 14275, 
14279, 14283, 14287. 

conservation, 6860. 

crushing and grinding, 6790, 6803, 6809, 
8386, 14282. 

elec. resistance of, 5056. 

flotation, 5058, 6780, 6809, 9906. 

heavy-media sepn., 12, 3804, 6812. 

low grade, 1100, 6791, 6812, 9S97. 

magnetic properties of pyrrhotine, 6798. 


magnetic sepn. of fines, 1103. 

manganese-, acid smelting of, 5083. 

microstructures of pellets, 3805. 

mining, 1102, 6790. 

nodulizing of, 1, 20, 22, 24, 25, 2355, 3822, 
8369, 8377, 11583. 

porosity testing of, 6802. 

production statistics for U.S., 2307, 6690, 
6691. 

prospecting for, 8335. 


reduction, 46, 53, 58, 1116, 1137, 2396, 
2397, 3811, 3828, 6802, 6803, 6852, 
6857, 11613, 13021. 

resources, 27, 1046, 1052 (book), 2335, 
2356, 2385, 3733, 6692, 8317, 9830, 
9835, 9846, 12951, 14275, 14289, 15270. 

roasting, 5070. 


sintered, 6802, 6803, 6804, 6852. 


sintering, 1, 20, 22, 24, 25, 2355, 2375, 
3822, 6800, 6801, 8369, 8377, 11583. 

smelting, 3840, 12996, 13021, 13033. 

in steelmaking, 2411. 

strength testing of, 6802. 

titanium-, 8, 13031. 

titanium recovery from, 14309. 

vanadium recovery from, 8, 14309. 

Iron oxides, 3366, 3744, 4887, 4899, 5052, 
5082, 6061, 6852, 7060, 9311, 9678, 
10433, 11626. 

FeO, 9153, 11288, 11626, 12341, 12527, 
13209. 

Fe-Os, 937, 6147, 6152, 7741, 8794, 11289, 
13808. 


FesO., 6531. 
Iron phosphide, 13186. 
Iron powder. (See also Powders.) 
properties of, 143, 2852, 3959, 6958, 6959, 
8703, 10576, 11715, 11718, 13110, 13119, 


13122, 13559, 14659, 14922. 

Iron powder compacts, 139, 143, 3959, 8495, 
10062, 14343. 

Iron powder products, 143, 1349, 2482, 2486, 
2487, 6960, 6961, 6963, 6964a, 8255, 
8493, 8703, 10017, 10022, 11478, 11715, 


13117, 13122, 13373, 13571. 
Iron pyrite. See Pyrite. 
Iron salts, 5850, 6219. 
Iron silicates, 3808, 6438, 
Iron silicides, 8906. 
Iron sulfate, 3263, 9406, 12757. 
Iron sulfides. (See also Pyrite.) 3808, 3871, 


13806. 


5850, 11290, 12527. 
Irradiation. (See also Radiation.) 14635. 
Irrigation, 6713, 7307, 14034, 15042. 
Isobutane. See Propane, 2-methyl-. 
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oxides; 


5640, 


5057, 
| 4275, 


6809, 


6690, 
2396, 
6852, 
2335, 


9830, 
5270. 
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6959, 
3119, 


8493, 
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_ Jsobutene 


ec. See Propene, 2-methyl-. 
ectone. See Propene, 2-methyl-. 
Isobuty! methyl ketone. See 2-Pentanone, 4- 
methyl-. ; 
Jsocyanates, 7002, 11116, 11160, 12001. — 
Isoflavone. 5.4/ -dihydroxy-7-methoxy- (prunetin), 
14825. 
Isoflavone. 7.4'-dihydroxy-5-methoxy- (prunuse- 
tin), 14825. 

Isomerism. (See also Chemical 
Stereochemistry.) 12565. 
Isomerization. (See also Rearrangements.) 14833, 

14946. C 
of allyl aryl sulfides, 1952. 
of cyclohexane, 3202, 9487. 
of dimethyl vinyl carbinol, 6294. 
of humulone, 14936. 
of methyl cyclopentane, 9410. 
nopol, 13871. 
~ palymethylene hydrocarbons, 9486. 
of propionic acid, 6291. sau 
of saturated hydrocarbons, 12535. 
of p-xylene, 9441. 
Isopentane. See Butane, 
Isephthalie acid, 11092. 
Isoprene(2-methyl-1,3-butadiene), polymerization 
of, 4782, 6260, 13906. 
Isopropyl alcohol, 6249, 6267. 
Isopropyl benzene acetylene, 11014. 
Isopropyl bromide. See Propane, 2-bromo-. 
Isothiocyanates, 2063. 
Isothioureas, as germicides, 14232. 
Isotopes. (See also Deuterium; Elements; 
Radioclements; and under the names of 
specific elements.) 1947, 3183, 3596, 4316, 
6185. 6192, 6467, 6570 (book), 8226, 
10940, 11063, 12759, 14102. 
as indicators, 466, 545, 556, 777, 


constitution; 


2-methyl-. 


783, 1805, 


9057, 2474, 2767, 3297, 3302, 3345, 
3548, 3549, 3690, 4337, 4616, 4644, 
4812, 4820, 4831, 4832, 4833, 5081, 
5543, 5616, 5650, 5793, 5879, 6128, 
6421, 6428, 6443, 7685, 7790, 8059, 
8060, 8940, 9378, 9419, 9513, 10151, 
10185, 10477, 10494, 11185, 11250, 
12869, 13880, 13883, 13999, 14010, 


14592, 14950, 15072a. S 
Italy, industry and resources of, 4997. 


Jet engines. See Aircraft engines; Rocket mo- 
tors. 
Jet propulsion. (See also Rocket propellants; 
Rockets.) 3058, 3207, 8079, 9094. z 
Jets. (See also Flow; Turbulence.) 950, 15158. 
atomized, 10486. 
free discharge, 12372. — 
gaseous, 3584, 4635, 8111, 8200, §212. 
liquid, 9041, 15150. 
multiple rocket, 3050. 
supersonic, 3584, 8200. 
Jewelry. (See also Gems; 
190, 217. 7 
Joining. (See also under more specific joining 
methods and under specific metals, alloys, 
or products.) 1232. = 
Joining, adhesive. (Sce also Adhesives.) 153, 
160, 812, 813, 2014, 3503, 4562, 
7979, 9531, 12585, 13905, 13949. 
Joints. (See also under specific joining methods; 
or under specific metals, metal forms, or 
roducts. ) 
adhesive, strength properties, 
bolted, fatigue testing of, 13 
brazed, 7022, 10513a, 1173 
expansion, 10757. 
flanged, 1785. 
riveted, 8530, 13905. 
soldered, 8665. 
Joshi effect. (See also Electric discharge.) 7804, 
14068. 


Gold alloys; etc.) 


3905. 


9. 


hK 

Kainite, 11000. 

Kamala oil. See Oils. 

Kaolin. (See also Ceramic 
464, 4533, 4542, 5989. 

Kaolinite, 741, 6436, 12318, 125344. 

Katanga Mines, operations at, 4. 

Kel-F, properties of, 6331. 

Kentanium. See Titanium carbide alloys. 

Kerosene, 1618, 6076, 9909. 

Ketazines. See Azines. 

Ketene, 7376, 9438. 

Ketols, 797a. 

Ketones. (See also Carbonyl compounds; and 
specific ketones such as Acetone.) 
3401, 13874, 14959. 

acetylcyclanes, 6247. 

alkyl aryl, 6129. 

aromatic, 7871, 11017. 
8-diketones, 12547, 13876. 
methyl ethyl, 12497, 14950. 
methyl isopropyl, 8828. 
poly-, 6254. 


materials; Clays.) 


2828, 


Ketoxime o-alkyl ethers, 9451. 
Ketoximes. See Oximes. 
Kilns. (See also Furnaces; Ovens; Refractories; 


Roasting; Saggers.) 576, 5885, 10639, 
13681. 
lime, vertical, 5886. 
rotary, 1660, 1724, 4515, 9161, 12259, 


13708, 14766. 
tunnel, 5930, 7590, 13676, 13685. 

Kinetics (chemical). (See also Dynamics; Elec- 
trokinetics; Heat of activation; Reaction 
kinetics; Reactions.) 330, 581, 773, 806, 
1626, 1861, 1881, 1910, 3274, 3392, 
4451, 4455, 4659, 4673, 6176, 9332. 

Kirksite. See Zinc alloys, Kirksite-. 

Kjeldahl method. See Nitrogen, analysis. 

Klystron. See Electron tubes. 

Kneader mills. (See also Mixing apparatus.) 
3455, 8012. 

Knock rating resistance. See Fuels; 
Hydrocarbons; etc. 


Gasoline; 


Kok-sagyz. (See also Rubber plants.) 11204, 
13994, 14030, 14038. 

Krilium. See Soil conditioners. 

Krypton, elec. discharge in, 8109. 

Laboratories. (See also Research; Scientific 


organizations, and under the names of 
specific types.) 

American Steel Foundries, East Chicago, Ind., 
3054. 

Associated Electrical Industries, Ltd., 3755. 

Babcock and Wilcox, 11538. 

for coatings, protective, 12663, 12670. 

cryogenic, 496. 

of Great Britain, 6774 (book). 

high-voltage, 11439, 14173. 

Hughes Tool Co., Houston, Texas, 12961. 

Instituto Sperimentale dei metalli Leggeri, 
11550. 

James Forrestal Research Center, 11531. 

paint, 13979. 

physics, 6574 (book). 

Polytechnic Institute of Milan, 11543. 

radiochem., 1520, 5775, 10581, 12136. 

research, in Europe, 6709. 

research, of U.S., 6757 (book). 

safety in, 10485, 14625. 

Lacquers. (See also Coatings; Films; Finishes; 
Varnishes; etc..) 4049, 4801, 4807, 6382, 
6393, 7091, 8010, 8600, 9601, 11164, 
13184, 14392. 

cellulosic, 9596. 
nitrocellulose, 861, S011, LII51. 
viscosity, 6394, 12667, 13985. 

Lactates, esterification of, 3377. 

Lactic acid, diesters of, 3377. 

Ladles, hot-metal. (See also Refractories.) 34, 
354, 5805. 

Laminated products. (See also Plastics; Struc- 
tural materials; and under specific ma- 
terials or products.) 1988, 6313, 6332, 
6333, 6355. 

Lampblack. (See also Carbon; Carbon black.) 
736, 3495, 3496, 3505, 6320, 6360. 

Lamps, electric. (See also Electric arc; Electron 


tubes; Illumination.) 1735, 3164, 13489. 
arc, xenon high-pressure, 9784. 
discharge, 1748, 6523, 11455, 15235. 
electroluminescent, 12793. 
fluorescent, phosphors for, 12768. 
gas-discharge, 2167 (book), 3645, 6473, 


7411, 9750. 
gas-filled, HO vapor in,, 1023. 
l 


glow-discharge, 1011, 2175, 3680, 7362, 
8241, 11417, 11419, 11424, 12897, 14144, 


15216. 
hollow-cathode, 8231, 9706. 
incandescent, in voltage stabilizers, 11451. 
infra-red, 1022. 
luminescent, 987. 
mercury, 8174. 
mercury-are, 4378. 
mercury-vapor, 2203, 11498. 
photo-flash, 2925. 
Language. (See also Literature.) 
and communications, 11566 (book). 
Lanthanons. See Rare earth metals. 
Lanthanum. (See also Rare earth metals.) 
6159, 7291, 14447, 14535. 
Lanthanum alloys, caleium-, 7121. 
. sodium-, 7121. 
Lanthanum compounds, 10944. 
Lanthanum oxide, in ceramics, 3104. 
Lapping. See Honing and lapping. 
Latent heat. See Heat. 
Latin America, economic development of, 1080 
(book ). 
Lattice constants. (See also Crystals.) 1502, 
562 


110, 





Laurates, 2369, 14975. 
Laurie acid, 7876. 
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Lead, analysis, 388, 425, 1445, 1479, 2775, 
4280, 4306, 4315, 5657, 7278, 7345, 
7346, 7349, 8877, 10371, 12015, 12017, 
12043, 


12062, 13441, 14514, 14574. 
anodes, 205, 5574. 
atm. pollution by, 2984. 
in chem. equipment, 2956. 
cladding on cu and steel, 197. 
coatings of, 293, 11790, 18173. 
cond., thermal, 14444, 
contact melting with Bi or Sb, 4120. 
as coolant for nuclear reactors, 4402. 
creep, 4165, 10261, 11925, 13307, 13363, 
14472. 
crystal growth, 2650. 
diffraction, X-ray, 407: 
diffusion, self, 4090. 
economic trends, 1045, 4999, 5014. 
electrode potential, 7777, 9403. 
electrometallurgy, 1141, 13039. 
fatigue strength, 11909. 
film formation on, 10331. 
forging, 298. 
foundry practice, 2984. 
fracture of, 10234. 
frictional properties, 7180. 
grain growth, 257. 
heat capacity, 10196. 
high purity, 10196, 10261 
isotopes, 8133, 8973, 14434. 
magnetic properties, 2671, 
molten, 7096, 10161, 14439. 
neutron cross section, 13271. 
oxidation, 365. 
passivation, 9403. 
polishing, metallographic, 8584. 
powders, molding and compacting of, 13119. 
production statistics, 6677, 9838. 
proton-scattering cross section, 
pyrometallurgy, 6823. 
radiation absorption in, 4806, 5804, 11361, 
11363. 
reclamation, 2984. 
recovery, 8408, 11592. 
recrystallization, 10134. 
resistivity, 11333. 
resources, world, 3735. 
scrap, refining of, 68238. 
serum albumin combination with, 1955. 
shear strength, 10261. 
shot, for gamma-ray shielding, 2907. 
single crystals, 5527, 13233. 
solidification shrinkage, 8451. 
spectra, arc, 10439. 
structure, fractographic, 1381. 
systems: H-O-, COs-H.O-, and SO.-H.0-, 
9403. 
tensile strength, 1342. 
viscosity, 4115, 5447. 
wires, Zn adsorption by, 8671. 
Young’s modulus, 5527. 
Lead alloys, applications, 8765, 9025, 
creep, 13307, 13363. 
die casting, 2439. 
extrusion, 9992. 
fatigue strength, 11909. 
fractures, intercrystalline, 
grain growth, 10575. 
oxidation, atm., 10575. 
phase diagrams, 6823. 
Lead alloys, antimony-Sn-, 7159. 
. arsenic-, 8765. 
. bismuth-, 145, 11880. 
» cadmium-Sn-Zn-, 5562. 
—_——., calcium-, 8666. 
. cobalt-Ag-Sn-, 9025. 
. copper-, 2612, 2979 
‘. 
_—_, copper-Sn-, 7259. 
_——, mereury-, 5419. 
_—_—_. merecury-Na-, 8689 
_—_——., nickel-, 363. 
. platinum, 5363. 
silver-Zn-, 7120. 
. sodium-, 5351, 8666. 
—_——., tellurium-, 8666, 14474. 
. thallium-, 4061. 
363, 499, 1342, 2454, 
5300, 8431, 8584, 10197, 11751. 
i 5354. 


wt 


8138. 


10575. 


10575. 














4279, 5506, 











2551, 





Lead bromide, 1940. 
Lead chlorides, 6250, 9289. 
Lead compounds, 921, 4662, 4742, 5663, 6110, 


8828, 9285, 9403, 9406, 12072, 12075. 
corrosion, 358, 2748, 4204, 7249, 7271, 


7272, 9331, 9403, 10321, 13396. 


Lead ores. (See also Galena.) 2293, 6848, 
8846. 
bismuth recovery from, 13025. 
conen., 17, 1091, 8391, 8392, 12997. 
copper recovery from, 13025. 
crushing and grinding, 11, 17, 6790, 8392, 
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flotation, 11, 17, 5048, 6793, 8378, 8392, 
13009. 


roasting, 9935. 
silver recovery from, 12997, 13025. 
smelting, 1141, 13025. 
zinc recovery from, 1302 

Lead oxides, 2833, 7860 (book), 10994. 
dust, control of, 5822. 

Lead selenide, 928, 2640, 8119, 9683, 9685. 

Lead soaps, 13986 

Lead sulfide. (See also Galena.) 927, 2113, 
6471, 8136, 9683, 9685, 15172. 

photo-cells, 6521, ‘oe 11362. 
single crystals, 8119 
transistor, 22. 

Lead telluride, 2113, 2640, 6520, 8119, 8136, 
9683, 9685. 

Lead, tetraethyl-. See Tetraethyl lead. 

Lead zirconate, 915, 921, 8149, 8151. 

Leak detection. (See also Vacuum techniques.) 
500, 10494, 13487. 
Leather. (See also Shoes; 6772 

(book ). 
dye penetration, 9218. 
elec. properties of, 12426. 
fat liquoring, 9223, 9252. 
impregnation, 9220. 
substitutes, bursting resistance of, 4786. 

Lemna minor, resistance to 2,4-D, 15071. 

Lenses. (See also Optics.) 2282 (book ), 2892. 

Lettuce. (See alsq Plants.) 9623, 14006. 

Leucytes, human, 8337. 

Libraries. (See also Literature.) 

marginal punched cards in, 12987 (book). 
technical, A eee and management of, 
5035 (book). 

Light. (See - Emissivity; Irradiation; Light 
source; Optics; Photochemistry; Radiation; 
Waves. ) 

absorption, in ZnO, 2140. 

decompn. of Ba azide in, 1926. 

diffraction of, 4853, 8156. 

diffusion of, in macromol. solns., 2000. 

effect on semiconductors, 887. 
electromagnetic theory, 8218 (book). 
excitation of anthracene by, 947. 

flash photolysis of NO: by, 3025. 
measurement, by feed-back photometer, 443. 
mictrostructure of, 6545. 
photoelectro-optical intensifier for, 6546. 
polarized, 3335, 14084. 
scattering cell, cylindrical, 5771. 
transmission throu pee, 1539. 

Light bulbs. See Lamps, e! 

“1505, 1529, 


Light, ietoesd, 406, 84. 
2085, 4377. 

Light metal alloys. — also Alloys.) 

specifications, 1055 

Light metals. (See = Aluminum; Beryllium; 
Magnesium; etc.) 472, 522, 1048, 3723, 
6686, 6872, 8486, 10551, 11735, 13067, 
15033, 15316. 

Lightning, protection from, 9762. 

Light source. (See also Light; Monochromators. ) 
5681, 5752, 6547. 

Light, ultra-violet, 500, 906, 1486, 1529, 9665, 
12063. 


Lignin, 3172, 6300 (book), 12396. 
Lignite. ( See also “brown” under Coal.) 
burning properties, 546. 
concn. and dehydration, 4444. 
development and resources, 5011. 
extn. of bitumens from, 1607. 
gasification, 5864, 14670. 
structure, 3006. 

Lignosulfonates, 9222. 

Lime. (See also Calcium hydroxide; Calcium 
oxide; Cements, hydraulic or structural; 
Fertilizers; Limestone.) 37, 2290, 3040, 
bre 4532, 9164, 9273, 10980, 11178, 

Limestone. ‘(See also Calcite; Dolomites; Lime.) 
21, 1058, 3550, 5017, 12025. 

Limonene, 3409. 

er See Cyclohexane, 1,2,3,4,5,6-hexachlo- 


Tanning. ) 


1564, 


Linelete acid (linolic acid), 4721, 9430. 

Linolenic acid, 5. 

Linseed oil. (See also Stand oils.) 698, 3521, 
5585, 10854, 12444, 13982. 

(See also Fats; Fatty acids; Oils; 
hatides; Sterols.) 3405 (book’. 
LAquiie. (See also Electrolytes; Fluids; Mixtures; 

Solutions; etc.) 
affinity for solids, 4680. 
degasification, 4849, 6007. 
drops, 19818" 15178 
elasticity, 9292. 
elastic relaxation and structure, 717. 
elec. breakdown strength, 9361. 
evaporation test, 14599. 
films, thickness measurement, 5690. 
flow of—see Flow. 


Lipides. 
P 


incompressible, Stokes-Navier equations of, 

internal friction, 8176. 

level, measurement and control, 3346, 4369, 
8984, 6. 

microwave absorption and mol. 
12467. 

miscibility, 14918. 

permittivity, 5714. 

polar, dielec. const., 12507. 

radio-active, 12148. 

self diffusion of, 7840. 

sepn. of—see Separation. 

sound absorption in, 12727. 

specific heat, 10467. 

supercooled, 2112. 

surface boiling of, 12482. 

surface tension, 4684. 

tensile strength, 3339. 

ultrasonic waves in, 
6505, 8074, 9669, 

vibration cavitation in, 

viscosity of—see Viscosity. 

viscous, 6568, 9354, 13853. 

volatile, burning of, 9313. 

wettability on low energy surfaces, 
9366. 


structure, 


3594, 
11265, 


4849, 
11299. 


4859, 


9364, 


Liquors, alcoholic beverage. (See also Ethyl 
alcohol; Wines.) 7734 (book). 
Literature. (See also Business letters; 
guage; Libraries; Punched cards.) 

chem., guide to, 11009 (book). 
clear writing of, 14267 (book). 
documentation of, machine-sorted cards in, 
15305. 
German scientific bibliography, 
9893. 
punched-card systems for, 1075. 
report writing, 6743, 6756, 12977, 
( books ). 
searching by mechanization, 11537. 
translation of, mechanical, 11479. 
Lithia. See Lithium oxide. 
Lithium, 38, 1067, 1451, 4077, 5151, 
9327, 13030. 
analysis, 415, 1451, 1468, 
Pea. 3362, 4114, os ° 4367, 4891, 


Lithium alloys, aluminum-Ge-, 13192. 
Lithium aluminum hydride, 4650. 
Lithium borate, 13842. 
Lithium carbonate, 9394. 
Lithium chloride, 13830. 
Lithium meta-columbate, 10992. 
Lithium compounds, 1067, 1831. 
Lithium fluoride, 12788. 
Lithium iodide, 6537, 
Lithium niobate, 12774. 
Lithium ores, 15274. 
Lithium oxides, 622, 3106, 9135. 
Lithium tantalate, 12774. 
Lithography. (See also Graphic arts.) 
2277, 9813. 

coatings, 4989, 4990, 4991. 

densitometry, 2276, 3716. 

ink for—see Ink. 

metal, 4989, 15257. 

offset, 11495. 

paper for—see Paper. 

photo-, 11502. 

plates for, 1040, 2279, 4990, 4991, 

8295, 11491, 14208. 
printing, 6655, 6660, 9816, 9820. 


Lan- 


9893. 


15323 


8423, 


1040, 


8294, 


Lithopones. (See also Pigments.) 852 

Livestock. (See also Animals; Sheep; etc.) 

feeds for, 11213, 11245, 11246, 11247, 
12691 


nutrition of, 2054, 6404, 6420, 11184, 12715; 
8068, 8070 (books). 
Locomotives. (See also Diesel engines.) 
diesel, 7556, 8800. 
diesel-elec., 10659. 
elec., 3072, 13660, 13669. 
gas-turbine, 9112, 10669, 12291. 
steam, 3072, 9122, 9123, 12280, 
13625, 13626, 13662, 1470i. 
testing, 12284. 
Logie machines. (See also Compute =) 4382. 
Lost-wax process. See Investment castin 
Low-melting-point alloys, 145, 11817, 11993. 
Lubricants. (See also Bearings; Cutting fluids; 
Grease.) 1066, 1769, 3004, 3133, 7412, 
7650 (book), 10742, 10745, 10749, 12287, 
13720, 14865. 
additives, 1450, 1758, 1763, 3130, 4553, 
4554, 7548, 9187, 14778. 


13400, 


alteration products, a 10751. 
analysis, 5921, 14563 
automotive, 1763, 12362, 13664, 14776. 


aviation, 7646, 12358. 
classification of, 9189, ‘9192. 
detergent type oils, 12363. 

for dies, 1717, 3946, 6887, 9974. 
diesel engine, 4555, 5921. 
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extreme-pressure, 1202, 6004, 8777, 9198, 

for gas turbines, 643. 

for metal-working, 1176, 8464, 9600, 9974 

military, 4557. 

properties, 1771, 
12354, 12357, 

silicones, 14781. 

for wire drawing, 
8464. 

for wire ropes, 1424. 


$121, 9188, 10747, 10748, 
13719 


19 
108, 6922, 6923, 8460, 


testing, 1760, 1772, 4556, 5635, 6006, 
10743, 10752, 10874, 12355, 12361. 
14738. 

Lubricating oils. See Lubricants. 
Lubricating systems, 91 
Lubrication, 633, 635, 637, 641, 1766, 1769, 
1770, 1767, 1774 (book), 3124, 4558, 
9193, 9194. 9196, 13723, 14522. 
14781, 


boundary, 1764, 8777, 9197, 9199, 
14782. 


extreme-pressure, 7650. 
high-speed, 1762. 
hydrodynamic, 2152, 7649. 
low-temp., 1757, 7647. 
oil-fog, 12360. 
Lumber industry. (See we Wood.) 4993. 
Luminance factor, of MgO, 3609. 
Luminescence. (See also Flaore scence; Lumi- 
nescent substances; Phosphorescence; Radi- 
ation.) 907, 6493. 
bio-, 8351 (book). 
electro-, 12777. 
photo-, 4855, 8085. 
radio-, 11283. 
thermo-, 
tribo-, 2122 Ss. 
Luminescent substances, 884, 935, 2105, 2205, 
8815. 


alkali compds., 9690, 12773. 
arsenic, 2122. 

inorg. solids, 907. 

lithium fluoride, 12788. 
magnesium arsenate, 6517. 
organic, 9668, 12755, 14045. 
organisms, 11276. 

oxides and halides, 8114. 
phosphorus, 2068. 

selenium sublimate, 4855. 
silicon oxides, 896. 

silver iodide, 8085. 

zine sulfide, 2067, 4855, 9667, 12777. 


M 
Machinability. (See also Alloys; 
specific alloys, metals, metal forms, or 
products.) 115, 1066, 1199, 1524, 6987, 
6955 (book), 8485, 11697, 11709, 13096, 


13097, 13108 

Machine design. (See also Design; Hydraulic 
systems; Machines; Mechanisms.) 3153, 
3154, 3155, 7453, 9204, 12376, 13387, 
13738, 14801. 

Machine drawing. See Drawing. 

Machines. (See also Electric machines; Hy- 
draulic equipment; and under the names 
of specific machines or machine parts.) 

control by pneumatic systems, 13738. 
friction and wear in, 13262. 


Metals; and 


hydraulic, safety circuits for, 12381. 
rotating, 9025, 10488. 
Machine tools. (See also Tools.) 4035, 6685, 
6952, 6956, 8479, 8492, 13091, 13099. 


Machining. (See also under specific machining 
processes; and under specific alloys, fabrica- 
tion processes, metals, or products.) 117, 
1193, 1203, 2474, 5184, 5192, 6938, 
6956, 8481, 8593, 9865, 9997a, 9999, 
10004, 10009, 10010, 10015 (book), 
11686, 11687, 13087, 13507, 14332. 

electrolytic = elec ‘trospark combined, 8482. 

electromech., 5193 

grinding, 1187, 5295, 
9999, 10000, 11773. 

high-speed, 115. 

hot, 1194. 


7390, 8526, 9998, 


liquid abrasive, 5187. 
lubrication in, 11707, 14783. 
milling, 6947, 11711, 13099. 


spark discharge, 3922, 392 
of steel—see Steels. 
tool-force measurements, 
tool life, 114, 2479. 
Macromolecular compounds. (See also Colloids; 
Polymers.) 3446, 3452, 11081. 
Magnesite. (See also Magnesium carbonate.) 


7, 3929, 11700. 
6944, 8481, 8489. 


4659. 

Magnesia. (See also Magnesite.) 747, 1707, 
2098, 3330, 3359, 3609, 3871, 4888, 
ro 6813, 7603, 10736, 11604, 1171), 


Magnesium, 1066, 2287, 2330, 4999, 11507. 
in aluminum casting alloys, 7232. 
analysis—(See also “analysis” under Mag- 

nesium alloys.) 420, 1449, 1468, 1485, 


of; 
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‘sium Magnesium 
‘ 
9198 2773, 4286, 5629, 7: 322, 7353, 8824, Magnesium compounds, applications, 12337. europium sesquioxide, 9379. 
i 8860. 10399, 12016, 12025, 12041, 12064, Magnesium ferrite. See Ferrites. lithium-W bronzes, 
9974 13467, 14566. Magnesium hydroxide, 4646. manganese selenide, 917. 
; anodes, for cathodic protection, 4214, 5544, Magnesium nitride, 9414. metals, 14445. 
10748 773. Magnesium ores. (See also Olivine.) 27, 2384, para-, 15117. 
— applications, 2969, 2974 712, 4403, 2390, 11631, 15274. plutonium compds., 903, 10954. 
} 4404, 6813, 8424, teas. +2198, 12337, oxidation, high temp., 7269. thorium compds., 1896, 10954. 
8460 13568, 14254. = oy eet, 2056. woe compds., 1896, 9379. 
, ing, 3895. plating, 39. Magnetic tape. (See also Tape 1 
a. 133, 1362, 1541, 2428, 3892, polishing, 6936. 13485. pe puller.) 475, 
6006 4019, 11946, 13092. properties, 287, 4136, 5400, 5427, 7163, Magnetic testing. See ag a oe, 
12361: as cast iron nodulizing agent, 3871. 81 38, 8163, 8424, 11479, 13213, 13264, Magnetism. (See also Ferrites; 
’ cathodic protective action of, 5551. 13374, 13568. erties; Magnetic pe 9 By “107, 7 &180, 
cleaning, chem., 3719 reaction with vinyl iodide, 6296. 11345. 
) coatings for, 3975, 37 19, 13172, 13568, recovery from sea water, 6813, 12337. dia-, 6530, 7167. 
1769 14382, 15026. ae removal from Ti by vacuum distn., 5123. —. 2659, 6556, 7593, 11345, 11388 
4558, | corrosion, 4204, 7271, 14504, 14517. scrap, recovery of, 1129. 1325: ; 
. creep, 133 7, 13363. sheets, 160, 6951. para-, tiseo. 
14781 deficiency, of Shamonti orange trees, 4839. silicothermic production, 6827. thermo-, 1957. 
; deformation, 4174, 14490. single crystals, 4174, 7191, 14432, 14490, Magnetite. (See also Iron ores; Iron oxides; 
die-casting, 2330, 11663. soly. in Li, 4077. Spinels.) 8, 5056, 6107, 7745, 8091, 
die-casting, impregnation of, 3892. for titanium ore reduction, 1128. 11316, 12797. . 
distn., 35. welding, 1242, 3972, 3975. Magnetization, 2123, 9686. 
| drawing, 116 welds, non-destructive testing of, 1554. Magnetochemistry, of PuFs and PuCh, 903. 
ane ng S. neo. Magnesium oxide. See Magnesia. Magneto-hydrodynamies, 15132. 
993 i electrometallurgy, 13039. Magnesium phosphate, 149038. Magnetometer, 14127. 
, electroplating, 11663. Magnesium silicate, 4537. Magneto-opties, of electron gas, 2180. 
Lent, f etching, 3719. Magnesium sulfate, 3331, 10924, 11000. Magnetostriction. (See also Magnetic . 
- Radi- extrusion, impact, 5179, 5180, 11663. ~ a sulfite, 699. erties.) 1326, 2119, 3667, 8090, “s1l2 
| fabrication, 11663. agnesium telluride, 2624. Magnetron. See Electron tubes. < 
fatigue properties, 1352, 2975. me titanates, 10913, 11348, 14881. Magnets. (See also Magnetic substances; Per- 
finishing, 3719, 4046. agnetic absorption, 12795, 12796, 12798, manent-magnet materials. ) 
fire extinguishing with BCh, 12958. - 15164. electro-, 272, 8226. 
fixation in soil, 6438. — See, See also Amplifiers; Com- mee _ 38. ion 
orming, 3943, 11663. rs; Control systems; Servo systems.) permanent, 7172, 746), 11284, 
foundry’ practice, 6869. 2186, 2190, 2244, 6622, 9715. 9789, 13121, ‘14172. aoe, =15608, 
22005, / grain growth, spiral, 7136. 9805, 11407, 11447, 12828, 12903, 12905, Malachite green leucocyanide, 7368. 
_—ae grain refinement, 9961. 12913, 12914, 14128, 14177, 15211, Maleic acid, 2828, 3426, 9423. 
hardness, 7191. 15213. Maleie alkyd, 11105. 
| high-purity, 5400. applications, 2173, 8236, 9733, 12186, Maleic anhydride, 807, 3426, 7975. 
) joining, 160, 11663. te mn 15206. Maleic hydrazide. See 3,6-Pyridazinedione, 1,2- 
machining, 6936, 11663. alance detector type, 9797. dihydro-. 
melting, 3895. control of, 6586, 8236, 9806. Maleimide, N-methyl., 847. 
metallurgy, 8424, 11631 (book). multi-stage, 4935. Malleable iron. See “malleable” under Cast 
microscopy, polarize d-light, 13197. 2 gee connected, 11447. trons. 
) Magnesium alloys, 2255, 7470, 14250. self saturating, 2245. Management-employee relations. See Personnel 
analysis— (See also “analysis” under Mag- series-connected, 9807. Management engineering. (See also Business 
nesium. ) 2773, 4248, 7279, 14534. series-transducer, 4964. management; Corporations; Executives: In- 
| casting, 5150, 13588. nats 8236, 12186, 12848. dustrial engineering; Personnel. ) 3737, 
, castings, "p43. agnetic analyzers, 8103. 3758, 3759 (books). 
” coatings for, 6395, 13172 (book). Magnetic cores, eddy currents in, 9757. Manganese, 4999, 5008, 12945. 
a | corrosion, 42 A. Magnetic field. (See also Fields of force.) 902, analysis, 422, 423, 1497, 2789, 2823, 4280, 
creep, 2683, 2700, 13307, 13363. 911, 994, 1077 (book), 2069, 2095, 2111, 5622, 5629, 7288, 8842, 8844, 8860, 
is; and die-casting, 2439. taied “<2 3558, 3595, 8110, 9675, , 10368, 10431, 13458. 
ms, or extrusion, 13588. 14043" 1260, 11261, 11287, 11446, riogeochemistry of, 8335. 
6937 fatigue, 1382, 10257, 11891. - ay se in deoxidation of steel, 2420. 
13096, forging, 1179, 2459, 13588. ee Sat 4330, 8286. diffusion in ferrous metals, 7125, 13193 
a forming, 2480, 8491. agnetic hysteresis, 2120, 2677, 2895, 15139. electrolytic, 4281, 8425 (book), 9943. _ 
— fracture, 14420. ~ mor moment, 15123, 15146. electrometallurgy, 13039. , 
3153. grain-refinement, 9961. a permeability, 8098, 8135, 15146. high-purity, 15291. 
13387. [ heat-treatment, 3991, 7047, 13145. Magnetic properties. (See also Hall '¢ fect; Mag- for iron deoxidation, 50. 
machining, 9991, 13588. netic substances; and under specific ma- losses during steel ingot casting, 3857, 3858 
melting, 13062. — or properties.) 1557, 2241, 9007, neutron cross section, 2099. , e 
s; Hy | non-destructive testing, fluoroscopic, 1551. Pag | need 9725, 9740, 14082. Manganese alloys. (See also “system” under 
‘nane oxidation, high-temp., 7269. *t oys, 282. oni Manganese.) 8425 (hook). 
arts. ) polishing, 6936, 14396. pe apne 12739. . glued 8666. 
P ; sheets, 8533, 11891. cobalt oxide, 2092. . eluent Si-. 11799. 
. stress corrosion, 7260. copper compds., 6207, 12743. ——, antimony, 11357. 
structure, cxpeel, 2614, 418 copper, Fe, and Ni, 11479. ——. antimony-Ni-, 2666. 
welding, 3793, 3972, 6972, "B533. gums oxide, 930. » bismuth-, 11886. 
6683 welds, 8553. ne 910, 2079, 8164, 12738. . chromium-, 10144. 
"13099. workability, 13588. eenent A 4121, 4129, 12738, 14457 (book). » chromium-Fe-, 10315. 
chining wrought, 326. — ube materials, 6515 ——, cebalt-, 5368. 
fabrice- Magnesium alloys, aluminum, 1386, 3964, inely despe rsed substances, 1399. . copper-, 13228. 
) 117 | 5152, 5387, 7269, Sets. aos onan. charge carriers in semi-conductors, . angperce, Sat 
q : . aluminum-Cu-, 1256 " . fron-, 232, 5424, 11832 : 
Soe, | * cieminam-Zn., 5551, 8646 (book), ions, 7830. 13193, aS, 22888, 
(book), 10117, 10120, 13473. — 280, 4129, 7166, 14457 (book). ——, iron-P-, 10104. 
332. applications, 2975, a 11928, 12198, ee pany 2092. —_——, nickel-, 2719. 
8482 2337, 14254, 1464 ene 207, 12742. . therium-, 3364, 
; : properties, 4188, 8553, 10310, 11928, 13374. of permanent magnet materials, 2489, 4117, . titanium-, 13241, 
9998 , cadmium, 1319, 8620. 4118, 4121, 5439, 10179. Manganese metasilicate, 13806. 

‘ . cerium-Th-, 4173. rare earth hexaborides, 12742. Manganese ores, 3729, 795, 8335, 8339 
— conten TS 8731. ae we | _— 11529. F . — 
=, C0 r-, 2627 in layers, 78. concn., 2376, 2382, 5057, 5071, ! 

= copper-Ni-, 2629. Magectio vessuenes, 4961, 8148. 3079, 5124, 6795, 6514, 9913, 19016. 
———, copper-Sn-, 13195. antiferro-, 4894, 12770. flotation, 5078, 6814. 
| ——,, copper-Zn-, 10128. . 7167. — hydrometallurgy, 2367. 
1700. | —— evdeliniom, 9968. erro-, 4898, 6535, 6536, 11346, 11347. jigging, 5078. 
; ) ——, gold, 262 nuclear, 3610, 8150, 15176. reduction, chem., 6830. 
8489, —_—., nickel, 2627. para-, 818, 12754. — roasting, 83. 
; ; ——uumn, gare carth-, 1361, 1306, 2700. Magnetic substances. (See also Ferrites; Nickel sintering, 6814. 
“olloids; ———, rare earth-Zn-Zr-, 2428, 4175. alloys, <1 Permanent magnet materials. ) smelting, 13016. 
, : ———, rare earth-Zr-, 8725. 2241, 4125, 9701 (book), 9725, 12963. Manganese oxides. (See also Pyrolusite.) 3246, 
— inn Gaatedim, 4270- get 2092, 6464, 12796. 4071, 7754, 9311, 12796. 

: ——, thorium-Zn-Zr-, 13306. ask: 911, 926, 1326, 2101, 1339, 2675, periodate oxidation to permanganate, 1881. 
1707, | ——, thorium-Zr-, 8731. tari 7149, 7165, 8082, 9327, 9757, recovery, 6, 26, 3798, 6830, 8339, 12960. 
4888, | . urani 13197. ‘ 871, 13273, 13357, 14456, 14486. in soils and plants, 2048, 2051, 6402, 6435, 
21712, —_—. zinc-, 1286, 8431. erroxcube, 6515, 11458. 6437, 6444, 14017 

. sine, 326 soft, for instruments, 1323. solid soln. in Cr, 278. 
507 . trcauienin, 7099. 6908. for transformer cores, 9729. system: Th—, 3: 
: Magnesium carbonate. (See also Dolomites; Magnetic susceptibility, 15146. transformations, allotropic, 2649, 11849. 
r Mag- Magnesite.) 6037, 9394. acetoacetates, 7779. Manganese printing, 7105. 
1485, Magnesium chloride, 5123, 7857. dia-, 7779, 8150. Manganese salts, 3 
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Manganese selenide, 917, 12796. 
Manganese sulfide, 12796. 
Manifolds, design of, 4489, 6014. 
d-Mannose-1-C™, synthesis of, 9478. } 
Manometers. (See also Hydraulic equipment; 
Vacuum techniques.) 446, 1511, 2188, 
5708, 10475, 14632, 14642. 
absorption, 500, 7439. 
compression and heat conducting, 2854. 
dia) name type, 2870. 
differential, 1558, 5781, 12157. 
gas, 13539. 
elec., 7450. 
friction, 7373. 
hot-wire, 10466. 
ionization, 1019, 4379, 10475, 10540, 12801. 
Kundsen, 12117, 12172. 
mercury, 5739. 
Penning, 10540. 
Pirani, 13518, 14637. 
thermocouple, 10541. 
Manpower. See Personnel. 
Marketing, 1054, 14230 (books). — 
Martensite. (See also Iron; Steels; Transforma- 
tions.) 263, 1298, 1302, 2651, 7142, 
11856. . 
Masonite. (See also “hardboard” under Wood. ) 
158 


Masonry. (See also Bricks; Foundations; Mor- 
tar.) 10727. 

Mass, of Pb’, Th?, U2, U5, and U**, 8133. 

Masties. See Building materials. 

Matchplates. See Foundry patterns. 

Materials. (See also Building materials; Matter; 
Solids; Strength; Stresses; and under the 
names of specific kinds or types.) 2288, 
2345 (book), 3747, 4690, 5467, 7793, 
11511, 15332. 

dangerous, 2347 (book). 

strategic, 1061, 2288. 

strength of, 14807; 6032, 
( books ). : 

Materials-handling equipment. See Mechanical- 
handling equipment. 

Mathematical machines. See Computers. 

Mathematics. (See also Chemical calculations; 
Equations; Graphic solutions; Nomograms; 
Proper functions; Statistics.) 457, 8102, 
11438, 12142, 12955; 3770, 3776, 6729, 
6741, 6765 (books). 

arithmetic of numbers, 15315 (book). 
Bessel functions, 6776, 15333 (books). 
cubic equations, 12096. 

differential equations, 8117. 

error function deriv., 6727 (book). 
exponential function Ct, 1087 (book). 
logarithmic tables, 14268 (book). 
Mathieu functions, 2352 (book). 
numerical analysis, 11555. 

numerical methods, 15320 (book). 
operational calculus, 11565 (book). 
partial differential equations, 4367. 

tensor analysis, 4926; 4931, 5403 (books). 
theory of braids, 9874. 

theory of numbers, 5040 (book). 

Matter. (See also Materials.) 

properties of, 9705 (book). 

Maxwell, James C., scientific papers, 
(book). 

MCPA. See Acetic acid, 


10799, 14806 


14263 
2-methyl-4-chloro- 


a orn (See also Instruments; and spe- 
cific measurements, products, or instru- 
ments. ) 

at centimeter wave length, 11483 (book). 
elec., 8287 (book). 
electronic, 14194 (book). 
high-pressure, 2944. 
of non-elec. quantities, 12114. 

Meat, beef, detn. of minerals, 5593. 
packing industry, wastes from, 5825. 

Mechanical engineering. (See also Control sys- 
tems. ) 

control in, 2953 (book). 

Mechanical handling equipment, cutting and 
flame hardening in manuf. of, 10013. 
Mechanical properties. (See also Alloys; Ma- 

terials; Metals; Strength.) 
engineering materials, 8767 (book). 
metals, 346, 1290, 5519, 6955, 8738, 9740, 
11884, 11916, 11934, 13313, 13372, 
13376 (book). 

Mechanical testing. (See also Testing.) 1540, 
8767, 8938, 10242. 

Mechanics. (See also Dynamics.) 11555; 6575, 
9705, 11391, 11392a (books). 

statics, 7676 (book). 
vibrations and balancing, applied to, 6034 
book 


). 
iesbsoteme (See also Machine design; Ma- 
chines.) 650, 3153, 6016, 6017, 6020, 
9204. 
Medical diagnosis and therapy, 5039 (book). 


Medical research, 6723, 11554. 

Medicinal chemicals. See Drugs. 

Medicinal chemistry, 11064 (book). 

Medicine. (See also Drugs; Hygiene; Pharma- 
ceuticals; Pharmacopoeia. ) 

industrial, on the Plutonium Project, 1083 
(book). 

Mechanite. See Cast irons, alloy, Mechanite. 

Melamine (2,4,6-triamino-s-triazine). (See also 
Resins.) 827, 12048, 12448. 

Melamine condensation products, 3472, 3527, 
476la. 

Melting. (See also Alloys; Foundry practice; 
Metals; and_ specific furnaces, melting 
procsesses, or metals.) 3744, 6835, 8448, 
10102, 11609. 

Melting points. (See also Freezing points.) 914, 
4255, 9319. 

Membranes. (See also Films; Filters; Osmosis.) 
3311, 3322, 3348, 3356, 7825, 11297, 
13554, 14886. 

Memory systems. See Computers. 

Mercaptans. See Thiols. 

Mercerisation, of cellulose, 9215. 

Mercury, 2125, 4185, 4999, 7241, 9368, 10324. 

analysis, 416, 4276, 8856, 8920. 

properties, 3570, 4115, 4670, 5416, 6119, 
7814, 9350, 9368, 11642, 13396, 14440, 
15128. 

Mercury acetate, 697. 

Mercury acetylide, 11057. 

Mercury alloys, lead-, 5419. 

——. lead-Na-, 8689. 

——, palladium-, 8635. 

Mercury are. See Electric arc. 

Mercury compounds, 1972, 4834, 7780. 

Mercury lamps. See Lamps, electric. 

Mercury vapor discharge. See Electric discharge. 

Mesons, 8130. 

Metabolism. (See also Anti-metabolites; Photo- 
synthesis. ) 

of carbonates by plants, 3537. 
of phosphorus by plants and animals, 6453 
(book). 

Metallizing. (See also Coatings.) 181, 196, 
1262, 7079, 8589, 8591, 14385. 

Metallography. (See also Etching; Microscopy; 
Radiography; and under the names of 
specific alloys, metals, or products.) 245, 
2618, 7098, 10125, 11804, 11805, 12159, 
3206. 

electron microscope, 2598, 13187. 
high-temp., 239, 325, 1293. 
microradiography in, 243. 

Metallurgical engineering, 1340, 3774, 15321 
( books ). 

Metallurgy. (See also Furnaces; Ores: Powder 
metallurgy; Sulfides; and specific alloys, 
metals, ores, or processes.) 2328, 2715, 
3749, 9867, 9875, 12138, 12962, 12970, 
15136, 15297, 15327, 15329; 9889, 14259, 
15313 (books). 

dictionary, 8340a, 11544. 

electro-, 6218. 

electrochemistry in, 277. 

extractive, 53, 4424, 4707 (book). 

ferrous, 4251, 11551, 12956. 

hydro-, 11620. 

literature, 3775 (book), 9866. 

non-ferrous, 3796, 4251. 

phys., 8349, 9883 (books ). 

pyro-, 9162. 

technical societies and trade associations, 
935 

vacuum, 5158, 6820, 6888, 10563 (book). 

Metal powders. (See also Powder metallurgy; 
Powders; and _ specific metal powders.) 
1204, 3558, 5281, 11716, 11718, 13120, 
13123, 14647. 

moulding and compacting of, 5200, 8495, 
10019, 11713, 13118, 13119. 

products, 518, 520, 1207, 1374, 5203, 6962, 
7072, 13109, 13111, 13114, 13121, 13373. 

properties, 11718. 

sintering, 8495, 13109, 13111, 13118, 13120. 

surface of—see Surface. 

Metals. (See also Alkali metals; Alloys; Ferrous 
metals; Light metals; Non-ferrous metals; 
Platinum metals; Precious metals; Rare- 
earth metals; and specific alloys, metal 
forms, metals, processes, or products.) 

analysis, 400, 4295, 5613, 5630, 5645, 5783, 
8854, 10452, 10460 (book), 12045, 
13476. 

antique, analysis by specific gravity, 7372. 

body-centered-cubic, 5532. 

bonding to non-metals, 161, 2014, 2493, 
3503, 4526, 4732, 5999 (book), 6331, 
6590, 7002, 7006, 7994, 8525, 15161, 

carbide reactions with, 13716. 

cathodic protection of—see Cathodic protec- 

tion. 
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cation adsorption on, 8671. 

chemistry of extn. procedures, 40. 

chromate inhibitor for pitting of, 11970. 

clad, 2572, 11765. 

cleaning of—see Cleaning. 

close-packed, 8732. 

coatings—see Coatings 

cold-headed parts of, 130. 

cold-worked, crystal structure, 244. 

columnar crystallization in, 2653. 

combinations with ceramic—see 
metal combinations. 

—— and designations, 9881 (book). 

conductivity, electrical—see Conductivity, elec- 
trical. 

conductivity, thermal--see Conductivity, ther. 
mal. 

continuous solid solns. of, 11854. 

corrosion of—see Corrosion. 

cracking, intercrystalline, 13287. 

creep of—see Creep. 

crystals—see Crystals. 

cutting—see Cutting. 

decoration, 4989, 15257. 

deformation of—see Deformation; Plastic de. 
formation. 

detn. of oxide coatings on, 5783. 

detn. of properties at high temps. in vacuo 
5365. : 

diffusion in, 3744. 

diffusion of H through, 2632, 2887 

distn., 35. F 


drawing, 116, 8456, 8464. 96( 997 
wing 34, 9600, 9979, 


Ceramic- 


drilling and reaming, 122, 5190. 
ductile, strength properties, 13284. 
ductility, 5504. 
economic trends, 1048, 1135, 13953. 
effect of impurities on properties of, 5479 
elastic properties of—see Elastic properties 
electrochem. series, 7066. 
electrodeposition of—see 
electropolished, 11881. 
embossing, 12916. 
embrittlement, rheotropic, 10279. 
expanded, applications, 7466. 
extrusion—see Extrusion. 
extrusions, bending of high-strength, 11682 
fabrication, 1183, 5001, 12962. ‘ in 
face-centered-cubic, 5531. 
fatigue of—see Fatigue. 
fatigue strength of—see Fatigue strength. 
fatigue testing of—see Fatigue testing. 
ee see oeenict metals. 
aments, adsorption of gase 465 
films—see Filme. ee a See 
finishes for—see Finishes. 
finishing of—see Finishing. 
ame joining of, 2472. 
flow of, 9962. 
foils, 8816, 13523. 
forging of—see Forging. 
ae 113, 2469, 2480, 3918, 8480, 9983 
380 (book), 11698, 117 2334, 
poo 11708, 12334, 
of future, 15292. 
gas absorption in, 1166, 11885. 
gas adsorption and solubility in, 10170. 
as gasket materials, 13741. — 
gas treatment of, 1651. 
grain boundaries, 5382, 5524, 5528, 8698 
(book), 11845, 11865, 11918, 13243. 
grain growth of, 250, 257. 
grain-size detn. of, by 
measurement, 1557. — 
hardenability of, 8573 (book). 
hardness of—see Hardness. 
health hazards, 1060. 
heating of, 9091 (book). 
heat treatment of—see Heat treatment. 
high-purity, 5090, 13333. 
inclusions in, 12067. 
industries, economic status of, 3722. 
industry, in Germany, 15277. 
influence of solute atoms on crystallographic 
_ texture and creep properties, 3744. 
a failure at elevated temps., 


Electrodeposition. 


damping capacity 


ionic radii of, 5448. 

joming, adhesive—see Joining, adhesive. 

liquostriction in, 14888. 

for low-temp. service, 8745. 

machinability of, 3928, 10005. 

machining of—see Machining. 

magnetic properties—see Magnetic properties 

marking, elec. spark, 14338. 

melting—see Melting. 

molding of—see Molding. 

molten, 67, 7791, 1166, 7768, 10170, 11642, 
12289, 13073, 13275, 14631. 

nitride reactions with, 13716. 

nitrogen in, 14455. 

non-ferrous—see Non-ferrous metals. 
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nuclear and atomic structure of, 5360. 

nuclear-radiation effects—see Radiation. 

oxidation of—see Oxidation. 

physical properties, 1290. 

polarized-light reflection by, 284. 

polished, contact-potential distribution on, 
7400 

polishing of—see Polishing. 

powders—see Metal powders. 

price-volume ratio, 11517. 

processing at sub-zero temps., 5261. 

production by reduction, 6829. 

products, armed forces procurement of, 
2297. 

protection of, 7095 (book). 

refining of, electrolytic, 6817. 

reflectivity, 9073. 

resistivity of—see Electric resistance. 

rolling of—see Rolling. 

scattering of electrons by 
10172. 

scrap—see Scrap metals 

sheet—see Sheet metals. 

shock-wave propagation in, 1370. 

single crystals, 308, 1290, 1294, 1563, 2641, 


dislocations in, 


2688, 5394, 5519, 6465, 7119, 8636, 
10214, 13233, 14407, 14491. 


solidification of, 77, 2636, 2648, 5397 (book), 
8755. 

sorting, 1552. 

spraying of—see Coatings. 

stopping power for charged particles, 6541. 

strategic, 1048, 1061, 1065, 1586, 6676, 
13569. 

stress analysis of—see Stress analysis. 

stresses in—see Stresses. 

strip—see also Sheet metals, 226, 1180, 1546, 
13077, 13123. 

structural, design with, 1363. 

structure of, 236. 

structures, dislocation, 7118. 

sulfide reactions with, 13716. 

surface reactions with liquids, 3573. 

technical trends, 1135. 

thermal properties at low temps., 

thermodynamics, 7173 (book). 

transfer during static loading and 
13722. 

transformations, 5440, 7126, 7173 (book). 

transition, 710, 8637, 8644. 

uncommon, 2326, 4999, 15304. 

U.S. imports and exports, 12944. 

vibration frequencies in, 5415. 

wear of—see Wear. 

welding of—see Welding. 

wetting effect in, 14888. 

workability of, 6955. 

working of—see Metal working 

Metal working. (See also under specific alloys, 

metals, processes, or products.) 498, 535, 
540, 1256, 1506, 2291, 2297, 2298, 2308, 


11479. 


impact, 


2309, 2319, 2323, 2324, 2578, 3915, 
4996, 5033, 6672, 6673, 9866, 9890, 
11509, 12962, 14249, 15327. 

cold, 1360, 3951 (book), 11323, 13295. 


ferrous, literature review, 12956. 
stresses in, 2714, 11669, 153074. 

Metamics. See Ceramic-metal combinations. 

Meteorites, 8353 (book) 

Meteorology, S49; 5029, 8355. 12974, 12985, 
15318 (books). 

Methacrylic acid. (See also Vinyl compounds. ) 
829, 1997, 3423, 3480, 4754, 5601, 6324, 
6347, 6353, 6354, 9390, 9527, 11129, 
13923, 14949. 

Methaerylonitrile, 12541. 

Methane, 1624, 1631, 1909, 3008, 3392, 4468, 


4470, 4723, 5825, 5857, 5867, 5871, 
6088, 6183, 6189, 6273, 6556, 7327, 
7494, 7752, 9233, 9468, 10981, 11045, 
12249, 12496, 13613, 13847, 14943. 


Methane, bromo-, 3376. 
chloro-trifluere-, 3286. 
diazo-, 783. 
diazodiphenyl-, 4257. 


—_——, dibromo-dichloro-. 6179. 








dichloro-, 4734, 7866. 

diphenyl-, 1963, 6269, 7832. 

fluore-, 6209. 

. trifluere-iede-, 777. 

Methanol, 1591, 3006, 3289, 4634, 4679, 5845, 
6249, 6267, 7507, 8845, 10837, 11026, 
11062. 

Methaecrylic acid. (See also Vinyl compounds. ) 
829, 1997, 3423, 3480, 4754, 5601, 6324, 
6347, 6353, 6354, 9390, 9527, 11129, 
13923, 14949. 

Methionine, detn. in alfalfa, 12678. 











12540. 

Methyl (free radicals). (See also Radicals.) 
6273, 6275. 9416, 9468, 9469, 9473, 
14685. 

Methyl acetate, 7783. 


Methyl acetylene, 
Methyl acrylate, 
Methylal, 14935. 
Methyl alcohol. See Methanol. 

Methyl amine, 753. 

Methyl amine, mono-, 10969. 

Methyl bromide. See Methane, bromo-. 

Methylene chloride. See Methane, dichloro-. 

Methylenedithiols, 12557. 

Methyl fluoride. See Methane, fluoro-. 

Methyl linoleate, 7275, 9591. 

Methyl linoleate hydroperoxide, 9452. 

Methyl linelenate, 7275. 

Methyl methacrylate, 7923, 7976, 9490, 9550, 
11901, 12541, 13917, 13945, 14973, 
14978, 15004. 

Methyl nitrate, 77585. 

Methyl oleate, 7275. 

2-Methyl-2-propanethiol, 12556. 

Methyl propyl ketone. See 2-Pentanone. 

Methyl-g-resorcylate, 11035. 

Methyl stearate, 7275. 

Methyl vinyl sulfoxide, 7926. 

Mexico, industries in, 6670. 

Mica, 741, 856, 2254, 2340, 14913. 

Micelles. (See also Cellulose; Colloids; Particles; 
Rayon; Rubber; Soaps; etc.) 7518, 10964. 

Microbes. See Bacteria; Microgranisms 

Microbiology. See Biology. 

Microclimatology. See Meteorology 

Vicrococcus pyogenes Var. aurens, 9610. 

Micromanometers. See Manometers 

Microorganisms. (See also Bacteria; 
Molds(I1); Protozoa; etc.) 4818, 
11532. 

decompn. of cotton textiles by, 1858 (book). 
thermophilic, 1857 (book). 

Microphony, in electronic tubes, 976. 

Microscopes, electron, 1509, 1513, 2850, 2930, 
3128, 3568, 3572, 4503, 7399, 7425, 
7430, 7455 (book), 8962, 8969, 10129, 
10519, 10539, 14588. 

field-ion, 2945. 
interference, 1547. 
optical, 239, 1088, 5741, 10546. 
phase-contrast, 8625. 
proton, 2864. 
X-ray, 10498. 
Microscopy, 7098, 11804, 13216. 
diffraction, 13540. 
electron, 234, 1513, 1994, 3123, 4319, 5355, 


Fungi 
11227, 


5788, 7101, 7332, 7390, 7431, 7455, 
8633, 8634, 10105, 10469, 10515, 10534, 
10539, 12121, 12122, 12161, 13187, 
13208, 13964, 15047. 

fluorescence, 4381. 

high-temp., 12127, 13488. 


ionic transmission, 4848. 

micromanipulators for, 13555. 

motion-picture, 11817. 

optical, 245, 513 (book), 1088, 1089, 8628, 
10105, 13188, 13197. 

ultra-violet television, 13500 

X-ray, 488, 13549, 14617. 

Microwaves. (See also Cavity resonators; Com- 
munication equipment; Electron tubes; 
Hertzian waves; Measurements; Wave 
guides; Waves.) 1003, 2180, 2229, 4365, 
6464, 9752, 9753, 9781, 11479, 11479a, 
12795, 12796, 12797, 12798, 12883, 
12919, 14136, 15222, 15232, 15242; 6653, 
114883, 14183 (books). 

Mildew. (See also Fungi; 
Il.) 707, 6376. 

Military equipment. (See also Armor and ord- 
nance. ) 

coatings for, 4044, 12674. 

manuf., 2463. 

materials to prevent deterioration, 3226. 
titanium and alloys in, 14246. 

Mills. See Crushing and grinding; or 
types. 

Mind. (See also Personnel. ) 

clear thinking, 14258 (book). 

human understanding, “positivistic’” lines of 
thought in, 11574 (book). 

managing your, 1081 (book). 

Mineral oils. See Oils; Petroleum; etc. 

Mineralogy, 28, 1088, 1089, 4708; 5080, ©914, 
11599 (books). 

Minerals. (See also Ceramic materials; Clay 
minerals; Ores; Rocks; Silicates, and specific 
minerals.) 5010, 6699, 14752. 

conservation, 3080, 4508a, 8327. 

dressing, 2357, 5058, 8368, 14278. 

economic trends, 2289, 9867, 11516, 11573 
(book ). 

formation, 1074, 14262 (books). 

geophys.- exploration for, 11533. 

microscopic examination of, 437, 
2360, 2837. 

properties, 6792, 8819, 11587, 14855. 

radio-active, 8366, 8367. 

resources, 1049, 3726, 6699, 8315, 8323, 
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Molds 


Fungicides; 


Spe ific 


1088, 1089, 


8327, 11521, 12937, 12940, 12943, 14229, 
15282 (book). 

Mining. (See also Coal mines.) 6374 (book), 
6809, 8327, 9867, 15322. 

Mining equipment. (See also Coal mining ma- 
chines.) 3966 5163, 10013, 13283. 

Mining industry, 8313, 8320, 11520, 15272. 

Mirrors, 3613, 4362. 

Missiles. See Armor and ordnance; 
Guided missiles; Projectiles; etc. 

Mixing. (See also Heat of mixing. ) 

of gases in beds of fluidized solids, 3200. 
of powd. materials, 694. 

Mixing apparatus. (See also 
Stirring apparatus. ) 

hot-metal, linings for, 4550a. 

Mixtures. (See also Liquids; Systems.) 

analysis of, based on rates of reaction, 2829, 
segregation in, 15115. 

Modulators, 3657, 3666. 

Modulus of elasticity. See Elasticity; and under 
the names of specific substances. 

wal detn. of, 1432, 1480, 4291, 5649, 

0713. 
equil. curves, 3239. 
Molasses. (See also Sugar.) 
from wood, 10845. 

Molding. See Castings; Foundry practice; Ingots; 
Injection molding; Investment casting; Shell 
molding; and specific materials or processes 
involved. 

Molds (1). (See also Castings; Dies; Foundry 
molds; Foundry practice.) 1262. : 

ingot—see Ingots 

injection, channels and gates in, 9543, 
11113, 14995. 

plaster—see Plaster of Paris. 

plastic, 1262, 2012, 3484. 

for plastics, 7940, 13938, 15001. 

sands for—see Foundry sands. 

Molds (11). (See also Aspergillus; Fungi; Mil- 
dew; etc.) 

on constructional materials, 1834. 

Molecular association. (See also Bonds; Poly- 
merization.) 1950. 

Molecular weights, detn., 715, 
1891, 2888, 7778, 7831, 1 

of vinyl plastics, 6323. 

Molecules, 3253, 6171, 6255, 7406, 7786. 

active, 6273. 

beams, 11479, 14192. 
chain, 3473, 12598, 
dipole, 3253, 3257, 
fiber, 6353. 

macro-, 7938. 
orbitals—see Proper functions. 
structure, 6178, 6556, 9878, 10975. 
theory, 6556, 11388, 12537. 

Molybdates, 1860, 4259. 

Molybdenite. (See also 
14049. 

Molybdenum, 2352. 

for Al-alloy grain refinement, 87. 

analysis, 415, 420, 1497, 2770, 2772, 2814, 
4259, 4275, 4280, 4300, 5634, 7331, 
7338, 8832, 8881, 8925, 10368, 10404, 
10452, 12007, 12042, 12085, 12088. 

annealing, 2665. 

applications, 2325, 2332, 13218, 15289. 

bonding to ceramics, 14646. 

as cast-iron nodulizing agent, 3871. 

chem. properties, 13862 

cleaning and finishing, 2325. 

coatings for, ceramic, 2413, 14769. 

corrosion, 2332, 10337, 11889, 14657. 

creep, 301, 5487. 

diffusion in steels, 13227. 

ductility, 301, 2709, 5487. 

economic trends, 4999. 

eilects of N in, 3744. 

electrodeposition, 1270. 

extrusion, hot, 8473, 9982, 9984. 

fabrication, 6878. 

formability, 2325. 

machinability, 2325. 

mech. properties, 301, 310, 
2332, 4073, 5487, 7187, 

oxidation, 2332. 


Ballistics; 


Kneader mills; 


11098, 


1436, 1890, 
1020, 14898. 


14974, 
10955. 


14981. 


Molybdenum ores.) 


1367, 2325, 
13862, 14837. 


phy Ss. properties, 2099, 2332, 2665, 5652 
5800, 11889, 13264, 13862, 14837 
), 7115, 7187, 


powder products, 301, 310, 
3571. 

powders, 2852, 6878, 10169. 

prepn. by are casting, 5487. 

prepn. by powder metallurgy, 5487. 

processing, 2413. 

production, 2332, 6878 

recovery of, 3756, 3802. 

rhenium recovery from, 11600. 

sheets, grain orientation in, 4171. 

in soils and plants, 877, 6439, 11178, 14019. 

soly. of C and O in, 4108. 

structures, crystal, 4073. 

system: B-, 3744. 
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ashe, welding, gas-shielded-arc, 166. 
pressure at high temp., 5405. 

7 ae, 2 2325, 10028. 

welding, 2332. 

wire, 5705, 10060. 

X-ray absorption Tso” 10364. 

Molybdenum alloys, 1270, 4226, 13346. 

Molybdenum alloys, aluminum-, 7115, 13346. 

boron-, 13204. 

chromium-, 13346. 

chromium-Co-, 8645. 

chromium-Co-Ni-, 8645. 

chromium-Ni-, 8645, 

chromium-Ni-W-, 14335. 

eobalt-, 13346 

cobalt-Fe-, 14418. 

cobalt-Ni-, 8645, 14418. 

=~ 2543. 
lumbium-, 10028. 

ger 


, 2631. 
iron-, 232, 4066, 
iron-Cr-, 5423. 
iron-Ni-, 14418. 
nickel-, 2746, 11889. 

silicon-, 8640, 8641, 10060, 13346. 
, 238, 4226. 

. 4107, 10028. 

ten-, 278, ~ en 13346. 

.¥ At 10028 

Molybdenum borides, 10112, —* 
Molybdenum carbide, 4080, 13212 

Molybdehum compounds, ss. (book). 
Molybdenum disulfide, 4562, 554 

Molybdenum fluoride, 6178. 

Molybdenum ores, 14273, 15274. 

Molybdenum oxides, 4681, 6233, 7425, 7764. 
Monazite. (See also Rare earths; Thorium ores; 
etc.) 4246, 4665, 7309, 9900, 10944. 

Monel. See Nickel alloys, copper 

Monochromators. (See also Light source. ) 7370, 
12069, 13512 

Monolayers. See Films. 

Montanic acid, 12551. 

Montanone, 12551. 

Montecatini, its corcern and activities, 2338. 

Montmorillonite. (See also Clays.) 741, 5931, 

985, ah 6237, 6432, 6436, 9290, 

11052, 1509 

Mortar. (See also Cement, hydraulic 
or structural; Concrete; Lime; Plaster.) 
1713, 1714, 1746, 5935, 10723, 10727, 
14749. 

Mosaic disease. See Virus 

Moscow. (See also Russia.) 8348 (book). 

Mosquitoes, malarial, 11229 

Maullite, 1707, 3096, 10681, 10692, 12344. 

a square wave generating, 3655, 

















13227, 13346. 
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Mu metal. See Nickel alloys, copper-Fe-. 
Mushrooms, 15077, 15081. 
Musical engineering, 15319 (book). 
Mutations, 14041 (book). 
Mutual induction coefficient, 3640. 

~ Myristic acid (tetradeconoic acid), 7876. 


N 

N-155 alloy. See Chromium alloys, cobalt-Cb- 
Fe-Mn-Mo-Ni-W-. 

Napalm. (See also Gasoline.) 679. 

Naphtha. (See also Gasoline; Tar oils.) 6057, 
6076, 7698, 9243, 12419. 

Naphthalene, 1828, 11201. 

Naphthalene, decahydro-, 6243. 

_—_—, 2-ethyl-, 3399. 

. 1,2,3,4-tetrahydro-, 6243. 

2,7-Naphthalene disulfonic acid, 4,5-dihydroxy-, 
4268, 4279. 

Naphthidine (4,4/-bi-l-naphthylamine), 412, 
7283. 


414, 2806. 





Naphthidine, 3,3’-dimethyl-, 
Naphthidine acids, 9456. 
— acid. (naphthalene carboxylic acid), 


2-Naphthol (§-naphthol), 11202. 

Naphthols. (See also Phenols.) 6282, 13895. 

1,-Napthylamine, 4-(p-aminophenyl)-, 414. 

2-Naphthylamine, 1882. 

2-Naphthylamine, N-phenyl-, 3492. 

National Advisory Committee for Aeronautics, 
— at Ames Aeronautical Laboratory, 

National Research Council Review, 6770. 

Natural gas. See Gas, fuel. 

Naval brass. See Copper alloys, tin-Zn-. 

Naval stores. (See also Pitch; Rosin; Tar; 
Terpentine; etc.) 4656, 10881. 

Navigation, electronic, 9811 (book). 

Neodymium, 13801. 

Neodymium tietostde, 6175. 

Neon, 3363, 3570. 

Neopentane. See Propane, 2,2-dimethyl-. 

Neoprene (GR-M). (See also Rubber, synthetic. ) 
3497, 8025, 9523, 11144, 13971, 13973. 

Nepheline syenite, 3099. 


Neptunium, 7150, 14409. 





Ni 


ep 7150, 7763. 
Neutrons. ( (See = ’ Radiation. ) 908, 1745, 
toa) 6518, 6562, 7401, 8163, 9671, 


cross sections, 2097, 6529. 

diffraction of—see Diffraction, neutron. 

ckel, 1073, 7210, 11962. 

activation of, 13254a. 

aluminum plating on, 10073. 

analysis, 422, 1464, 1479, 2770, 4280, 5622, 
5660, 7354, 8879, 8911, 8926, 10398, 
10412, 10431, 10549, 13445, 14553. 

anelasticity, 14486. 

anion-exchange behavior in HCl, 3259. 

annealing, bright, 3994, 13145. 

anodes, 14381. 

applications, 1073, 7210, 8318, 11962, 13570. 
carbon diffusion in, 11839. 

castings, investment, 13164. 

as cast-iron nodulizing agent, 3871 


catalysts, 1803, 3273, 4245, 4611, 4642, 
— 9297, 9412, 9482, 10896, 10961, 
110 

ns 6154, 6619, 8678. 

cuthedie protection, 2741. 

on ceramic oxides—wettability of, 13716. 


coatings of, 4022, 11790. 

in copper-base alloys—grain-size effects, 1171. 

corrosion, 358, 1410, 1414, 2752, 2757, 
9331, 10351, 11889, 14516. 


corrosion resistance, 2758, 11962, 13570. 

corrosion testing, 14523. 

couples with Cu, 11846. 

diffusion into Cu, 1307. 

drawing, 4962. 

economic trends, 4999, 8318. 

elec. properties, 2661, 5420, 11887, 13570, 
14449. 

electrochemistry, 8588. 

electrodeposition, 205, 2593, 4025, 5292. 

electrodeposits, 2541, 2553, 2570, 5276, 
5293, 5307, 5312, 5314, 7084, 8586, 
11784, 13176. 

electrode potentials, 9350, 11889. 


electrodes, 6151. 

electroforming, 199, 8588. 

electrolytic pptn. by ultrasonics, 10077. 

deutenteeaiie urgy, 1430, 8588, 13039. 

electropolishing, 8588. 

Hall elect, 10171. 

hardening, "work, at bee tome. 

hardness testing, 10252 

high-purity, tensile properties, 10251. 

influence on diffusion of C in austenite, 1312. 

investment casting, 3893. 

magnetic properties, 1326, 2120, 2123, 4142, 
4147, 9681, 10160, ee 10192, 10193, 
11479, 13266, 13267, 3570. 

mech. properties, 1326, i1962, 13351, 13374, 
13570. 


13351. 


metallurgy, extractive, 9834. 
passivation, 7258, 13254a. 
phys. properties, 912, 5412, 
12071, 13570. 
, 213, 219, 1259, 1265, 1266, 5313, 
7056, 7057, 7084, 7093, 8588, 
9020. 10062, 10098, 10099, 11784, 13157, 
13176, 13178 
plating baths, 2581, 4286, 5293. 
polishing, 14396. 
in porcelain enameling, 4011, 4507. 
powder compacts, 139, 2484. 
powder ng 12878 
powders, 10169, 14922. 
production from oxide, 
reaction with F, 10912. 
recovery, 5103, 9926, 14295, 14394. 
refining of matte, 3836. 
scrap, reduction, chem., 6830. 
sheets, welding of, 6994. 
single crystals, 7191, 7197. 
slags, 16 
soln. potential—aq., 1414. 
structure, 1284, 10542. 
sulfur diffusion in, 11839. 
sulfur pick-up at high temps., 7171. 
surface tension at melting point, 7147. 
system: Nis—CH.-H:-, 775: 
thermal cond., 5420. 
thermodynamic properties, 
toxicity, 11203. 
tubing, 166, 5579, 13394. 
ultrasonic propagation in polycrystalline, 8676 
wear against ot particles, 2704. 
0160. 


5435, 8163, 


13015. 


10162. 


wires, 2123, 
Nickel alloys, 1073. 7210, 15287. 
annealing, bright, 3994, 13145. 
applications, 1073, 4167, 7210, 7265, 8788, 
10320, 11659, 13375, 13570, 13580, 
14233. 
casting, 11650. 


castings, 5135. 
cathodic protection, 2741. 
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coatings for, ceramic, 14393. 

cond., thermal, 5420, 11962. 

corrosion, 358, 1410, 5556, 5563, 7249, 
11864, 11954. 

corrosion fatigue, 7265. 


corrosion resistance, 5135, 8751, 8788, 11962, 


13570, 14649. 
creep, 4165, 8751, 13315. 
cutting fluids for, 3921. 
degassing, 5151. 
elec. properties, 5420, 13570. 
fabrication, 15287. 
fatigue strength, 8751. 
frictional properties, 13375. 
hardness, 10252, 13305. 
heat treatment, 1372, 3991, 
for high temps., 4167, 7265, 

13580, 14233. 
magnetic properties, 138570, 15287. 
mech. properties, 1372, 11962, 13374, 13375, 

13570, 14649. 
melting, induction, 11650. 
oxidation, high-temp., 7265. 
phys. properties, 1073, 1372, 5412, 
polishing, 14396 
potentials in sea water, 
structures, crystal, 13218. 
wear resistance, 2704, 13375. 
welding, 5135, 3961, 11735. 

Nickel alleys, aluminium-, 1284, 4971, 
. alumi Co-, 9659, 14172. 
. alumi Fe-, 1287, 1289, 4123, 4124, 
8655. 
, aluminem-Mn-, 11820, 11823. 
aluminum-Mn-Si-, 13125. 
aluminum-Ti-, 14412. 
antimony-Mn-, 2659. 
arsenic-, 2595 
beryllium, 13375, 13583. 
. bi h, 8675. 
, cadmi . 2544. 
chromium-, a 1552, 
8746, 8776, 11811, 13125. 
chromium-Co-, toni. 
chromium-Co-Cb-Fe-Mo-W-, 13300. 
chromium-Co-Fe-, 2730, 4082, 11940. 
chromium-Co-Mo-, 8645. 
chromium-Co-Mo-W-, 5359. 
chromium-Cb-Fe-, 8746. 
chromium-Fe-, 115, 617, 
2504, 4121, 8546, 8677, 8746, 
11863, 13201, 13219, 13375, 
14505, 14516. 
chromium-Fe-Mo-, 13304. 
chromium-Fe-Mo-W-, 358, 1741, 10322. 
chromium-Mn-Si-, 13375. 
chromium-Mo-, 358, 8645, 
chromi Mo-W-, 14335. 
chromium-Ti-, 11811. 
cobalt-, 11871, 13267. 
cobalt-Fe-, 4121, 5422, 7006. 
cobalt-Mo-, 8645, 14418. 
copper-, 162, 284, 1040, 1323, 2433, 
2662, 3696, 5204, 5438, 8548, 8677, 8779, 
10116, 10165, 10174, 11836, 11839, 
11863, 11871, 13125, 13329, 13330, 
13351, 13375, 14504, 14505, 14506. 
copper-Fe-, 2608, 7153, 8672, 8683. 
copper-Mg-, 2629. 
copper-Si-, 13377. 
gold-, 11816, 14508. 
. indium-, 2595. 
iron-, . 1326, 1337, 

4127, 4130, 5424, 
, 867 5. 10158, 10174, 
13161, 13251, 

14415, 14448. 
iron-Cr-, 7389. 
iron-Cu-Mo-, 7153. 
iron-Mo-, 358, 2680, 
13253, 14418. 
iron-Ta-, 5352. 
lead-, 363. 
lithium-, 8675. 
magnesium-, 2627, 
manganese-, 2719, 
Se § 2746, 
Ni i ° 1372, 751. 
platinum-, 14508 
silicon-, 4068, 


13145. 


11659, 13570, 


13570. 


10138, 




















2683, 5555, 
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1283, 1741, 
11744, 
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2123, 4101, 
5431, 7101, 
11437, 11836, 
13253, 13267, 
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11953, 13244, 
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4971, 8443. 
4971, 10140. 
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5335, 11871. 
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tin-, 13178. 
titanium.-, 
tungsten-, 
tungsten earbide-, 
vanadium-, 2623, 8616, 
zine-, 6966, 2759. 
Nickel carbides, 7752, 10142. 
Nickel cast irons. See Cast irons, 
Nickel chloride, 5119, 13805 
Nickel compounds, 786, 1928, 9152, 
9565. 


-@ 


13116. 


10144, 13199. 








nickel. 
9242, 


alloy, 


. See Ferrites. 
10912. 
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Nickel hydrosilicates, 5996. packaging, corrosion-preventive, 8791. Oil well equipment, 1378, 5579, 7186, 7261, 
“a Nickel nitrate, 6140. paramagnetic resonance absorption by, 13250. 7464, 8951, 10328, 11945, 11961, 11967 
7249, Nickel ores, 15, 41, 2293, 2412, 6830, 8370, powder metallurgy, 13114. 11982, 13380, 1338), 13393,' 13394, 
j 9834, 13007, 14291. scrap recovery of, 1048, 6843. 14498, 14507, 14643, 14839. ; 
Nickel oxides, 1920, 2092, 6118, 6150, 6164, titanium in, 1071. Oil wells. (See also Petroleum.) 
11962, | 8675, 9382, 12501, 13015. welding, arc, 3982. cements for, 10701. 
Nicotine. (See also Insecticides; Tobacco. ) 6410. wires, annealing of, 7044. drilling of, 1069, 11541, 11546, 15301, 
Nicotine thiocyanate compounds, 7360. workability, 13588. 1086, 10888 (books). : 
Nimonic alloys. See Nickel alloys, Nimonic-. Nepol, isomerization of, 13871. production practice, 1086 (book). 
Niobium. See Columbium. Notch sensitivity. (See also Strength.) 10216. Olefins. (See also Unsaturated compounds; 
Nitrates, 4259, 8830, 12009. Nozzles. (See also Fuels; Orifices; Rockets. ) Vinyl compounds.) 1628, 1826, 1969, 
Nitration, 789 (book), 12560, 14833. 581, 950, 2153, 3146, 4577, 4864, 9098, 3373, 3379, 3445, 6248, 6253, 6272, 
Nitric acid, 1408, 2982, 3191, 4604, 6116, 9202, 9652, 9694, 11268, 12101, 12730, 6292, 7895, 9445, 9476, 9505, 11022. 
7828, 8891, 10813. 12803, 14059. 11027, 11050, 11054, 12437, 12549, 
} Nitric oxide. See Nitrogen oxides. Nuclear magnetic moment. See Magnetic mo- 12557, 13891, 13899, 13906. 14868. 
; Nitrides, 5950, 7582, 9864, 12326, 13716. ment. 14869, 14932, 14935. : 
13570, | Nitriding, 3203 Nuclear magnetic resonance. See Magnetic re- Oleic acid, 2748, 6257. 
Nitrification. (See also Nitrates.) 873. sonance. Olivine. (See also Magnesium ores.) 2390 
Nitriles. (See also Cyanides.) 9476, 9522, Nuclear physics. See Physics. 6863. 11598. ° 
13375, ‘ Nuclear power. See Power. Open-hearth furnaces. (See also Burners; Fuels; 
Nisreceliulese. (See also Cellulose esters.) 1996, Nuclear radiation. See Radiation. Furnaces; Refractories; Steel-making fur- 
9249, 12593. Nuclear reactors. (See also Atomic energy; Fis- naces.) 44, 2400, 2414, 3820, 4392, 5105 
Nitre compounds, 4245, 10309, 11037. sion.) 1579, 2884, 4402, 4488, 4862, 5122, 6840, 13022, 13023, 14293." ' 
13570, Nitrogen. (See also Ammonia. ) 6510, 6511, 8215, 9691, 10868, 11312, air infiltration in, 3826, 14293. 
active, 7798, 12502. 12289, 12747, 12760, 12959. basic, 55, 5101, 9945 (book). 
{ adsorption on rutile, 3327. Nucleation. (See also specific alloys or metals control and instrumentation of, 3819, 4392 
) analysis, 1469, 4243, 4260, 4294, 4297, concerned.) 264, 734, 3344, 4109, 5393, 13022. . 
| 5642, 7310, 8852, 8861, 12008, 12015, 10149, 10932, 11274. design of, 1136, 3853, 14294. 
12059, 13410, 14540. Nucleic acids, 427, 787, 1838, 12030. jet tapping of, 1127, 3851, 3852. 

10138, } compressibility, 3242, 3284. Nutrition. See Fertilizers; Food; Growth sub- recuperative, 8421. 
crit. temp. and pressure, 1868. stances; Livestock; Metabolism; Plants; uniflow-type, 8420. 

, 4124, desorption isotherms, 1504. Vitamins; etc. Open-hearth process. (See also Steel-making.) 
dissocn. energy, 5862. Nuts. See Bolts and nuts. 44, 1115, 2385, 3814, 3818, 3840, 3847 
fixation, 6440, 9609. Nylon. (See also Textiles.) 838, 3318, 3475, 3849, 3855, 3864, 3866, 4111 b 4351. 
ionization by electron impact in, 758. 6351, 7960, 11088, 12607, 12610, 13951, 5099, 5101, 6846. 8407. 8409' 8418. 
isotope of mass 15, 13834. 13960, 14987. 11602, 12215, 13012, 138022 13023 : 

1 magnetic behavior in org. chemistry, 4624. acid, 3854, 9938. . : 
metabolism of soil, 6441. o basic, 3810, 9938, 9942, 11601. 
in metals, 1166, 4293, 14455. Oak wilt. (See also Fungi.) 12694, 14011, charge calens., 1125, 6822, 11601. 
mineral-flotation effects of, 1314. 14012. oxygen in, 57, 5111, 11617. 
a mixt. with CoH. and O, burning velocity, 548. Oats. (See also Cereals; Grains.) 12709. sulfur take-up by steel from fuel in, 5081 

5555, mixts. with methane, properties of, 12249. Ocean. (See also Sea water.) Operations research, 5038 (book), 6715. 6716. 
neutron-scattering cross section, 12785. production of org. matter in, 11210. Optical properties. (See also Microscopy; Min- 
soly. of, 270, 762 (book), 9352. technology of resources of, 14863. eralogy; Petrography; and spec ian gub- 

0. soly of NHs in, 10892. Oceanography, 6733, 8356 (books). stances involved.) 14452. 

11940. structure, atomic, 7768. Octane, compression of, 1898. lead sulfide, 2113. 
supersatn. of, 4669. Oders. (See also Perfumes.) 8360 (book). lead telluride, 2113. 
system: ethane—, 3287. Offiices. See Business offices. surface films, 2681. 

" | system: NO-NO, 8891. Ohio Department of Natural Resources annual thermo-, of SiC, 897. 

1741, thermal cond., 1864, 1933, 3346, 6180. report, 8361 (book). thermo-, of vitreous SiOsv, 3100. 

11744, thermodynamic properties, 10917. Oil-burning equipment. (See also Furnaces; Opties. (See also Lenses.) 6664, 9062, 12112: 

14501, viscosity, 1941. Ovens; Space-heating equipment; etc.) 955, 2282, 3631, 8222, 12816 ‘ books ). 
world’s supply, 6440. 1658. Oranges. (See also Citrus.) 4839. at 

Nitrogen compounds, 433, 4448, 6058, 6299, Oil fields. (See also Geophysical prospecting; Ordnance. See Armor and Ordnance. 
10322. 7284. Petroleum. ) Ores. (See also Crushing and grinding; Flota- 
Nitrogen oxides, 758, 3018, 3025, 3285, 6177, exploration and development, 2344 (book). tion; Metallurgy; Minerals; Sulfides: and 
5. 6829, 8891, 9469, 13811. international survey, 2303. ores of specific metals.) 4, 3791, 3795 
Nitresyl chloride, 10911. Oils. (See also Fats; Grease; Lubricants; Per- 6810, 12944. ‘ = 
Nitrous acid, 2952. fumes; Petroleum; Waxes; and under the analysis, 430, 5648, 5665, 7347, 7348, 9915 
al Noise, electrical. (See also Electric circuits; names of specific oils.) (book). 
‘ Electron tubes; Static.) 2176, 3692, 4958, analysis, 429, 5649, 8836; 2834, 10460 concn., 4, 1098, 2374, 2861, 3791, 3795 
4970, 6635, 11370, 11453. (books ). 3800, 5059, 6781, 6788, 6809, 6810, 

2433, Noise, mechanical. (See also Sound.) 658, 1676, aromatic-ring detn. in, 7340. 6811, 6812, 8327, 8372, 8376, 8391, 

8779, , 13486. for atomic power plants and reactors, 12959. 9899, 9901, 9944, 14826. < ~ 

| 1839, Nomographs (nomograms), 489, 3163, 3599, from coal, 6045, 12020. cyclone sepn., 6788. 

13330, 4540, 6022, 7394, 12047, 12225, 13747, deterioration, 634. dewatering, 6809. 

06. 14155; 4396, 7454 (books). drying, 851, 4795, 6386, 6388, 9591, 9602, leaching, 1093. 

8683. Non-destructive testing. (See also Gaging; In- 12546, 13976, 13982, 13983. magnetic sepn., 5057, 6788. 

spection; more specific types; and specific emulsions for dormant sprays, 11233. microscopy, electron, 28. 

alloys, metals, metal forms, or products to essential, 6104, 7913, 9279 (books). radio-active, 430, 230), 5648. 

which applied.) 2845, 5778, 13558, 14591, extn. from oil-bearing materials, 2842. reduction, 53, 1116, 1138, 3313. 

14618, 14621, 14639, 14765; 4395, 5790 filtration, 3004. resources, 2295, 2327, 6697, 11521, 12937 

4101, ( books ). fish, in the paint industry, 2044. 12943, 15275; 1074, 6702 (books). « 

7101, contact-coil process, 9001. fluoro-, formation of, 7887. roasting, 53, 6810. 

1836, fluoroscopic, 1551, 7389. fuels—see Fuels. sampling, 5772, 7347. 

3267, lacquer-film method, 10533. gasification of, 5852. sintering, 5072. 

{ liquid-penetrant, 5743. gas-making, 12247, 12248, 13619. sizing, 2370. 
magnetic, 5736, 5745, 5746, 8977; 1580, industry, in Canada, 11508. smelting, 11625 
8217 (books). insulating—see Transformer oils. sulfide, wees 2363, 3313, 6788, 6809. 8381 
3244, radiographic, 490, 501, 1541, 4336, 8976, kamala, prepn. of wrinkling coatings, 13977. 116 . : 
8986, 12099, 14640. linolenic, seeds rich in, 1835. Organic , ae 4624. 12537; 3408, 4622 
ultrasonic, 1544, 5682, 5734, 5735, 5757, linseed—see Linseed oil. 6302, 6305, 6306, 6307, 7912 (books). — 
7365, 7397, 8104, 8978, 8988, 10473, lubricating—see poeesoente. catalysis in, 1977 (book). ‘ 
10513a, 12154, 13552, 13558, 14607. mineral, 9223, 1223 photochemistry in, 3384. 
Non-electrolytes. (See also Solutions.) 1929, nuclear-radiation - on, 12959. Organic compounds. (See also specific types.) 
{ 4675, 6230. oxidized gels, 12423. 2769, 3372, 3386, 4722, 9433, 9479, 
Non-ferrous alloys. See Alloys. for paint, 3516, 6387, 9603 (book). 13881. 
| Non-ferrous metals. (See also Metals.) 1423, pigment absorption by, 853. analysis, 2776, 4299, 5616, 5618, 5656. 
/ 2287, 2293, 3723, 6672, 6684, 6872 pine, as flotation agent, 2368. aromatic, 1498, 4709, 6104 (book), 9442 
9015, 11522. polymerized, 11150. 9446, 10857, 10858, 11055, 14872 F 
in aircraft, 5799 production from burning coal veins, 5870. inclusion, 13877. 
casting, 13588. quenching, 2518. isotopic assay of, 13424 
castings, 1543, 2443. rubber-processing, 12628. melting point tables, 4724 (book). 
corrosion, 5799, 13378. sardine, hydrogenation of soap of, 6064. pressure-vol.-temp. relationships, 12529 
electrometallurgy, 13039. semi-drying, refractive index measurements, ( book ). 

3199. etching, 10101 (book). 6388. purification of, 2765 (book). 
extn., 3806 (book). from shale, 3027. Organic matter. (See also Humus.) 5668, 9638 

. extrusion, 3909, 12588. sulfonated, 9282 (book). Organisms. (See also Animals; Microorganisms: 

rickel. fatigue, 4359. system with soap, rheological properties, 631. Plants. ) " 
forging, 13588. thermal properties, 7874. luminescent, 11276. 

9242, fractures in, 4196. up-grading of heavy, 6044. marine, combatting, 12455 (book), 13754. 
heat-treatment, 3992, 13145. utilization of research in production of, 1063, Oriental fruit fly, insecticides for, 12701. 
ingots, refining of, 2410. 6101 (book). Orifices. (See also Nozzles.) 
machining, 13588. vegetable, varnish making, 12664. 
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flow through, 7387, 7419, 7442, 8159, 12105, 
14121 (book). 

gas bubble formation from, 14061, 15140. 

measurements, 2883. 

Orlen. (See also Rayon.) 838. 

Orthophosphorice acid. See Phosphoric acid. 

Oscillators, 2264, 11441, 12907, 14168. 

amplidyne shift, 1010. 

harmonic, 1017. 

heterodyne, 2266. 

high-frequency, 2785. 

internal feedback traveling-wave, 6634. 
magnetostriction, 3577. 
radio-frequency, 4947. 

retarding-field, 4950, 4966. 

wide range, 11442. si 

Oscillographs. (See also “cathode ray under 
Electron tubes.) 453, 1516, 1549, 2875, 
8234, 9743, 9764, 11420. 

Oscillometer, 2791. 

Oscilloscopes, 4356, 9804. 

Osmium, 9863, 10175. 

Osmosis. (See also Diffusion; Electrophoresis; 
Membranes; Separation. ) 

electro-, 5068. 
electroend-, 8291 (book). 
thermo-, 3348. 

Osmotic pressure, 4752, 7778, 14971. 

Ovens. (See also Drying apparatus; Furnaces; 
Kilns.) 1729, 2025, 4481, 5761. 
Overvoltage. (See also Electrodes; Polarization; 

Potential, electric.) 7246, 10188. 
hydrogen, 402, 9386, 12477. 

Oxalates, 1 7. 

Oxamide, dithio-, 388, 10379. . 

Oxidation. (See also Antioxidants; Combustion; 
Corrosion; Dehydrogenation; Nitrification; 
Reactions; Tarnishing; and_ specific sub- 
stances involved.) 10350, 14833. 

of antimony oxide, 6200. 

of aromatics, 1833. 

auto-, 1958, 1966, 9433. 

biochem., 1604. 

of carbon, 1614. 

of carbon monoxide, 6174. 

catalytic, 1863, 5836, 6243, 6244. 

of cerium, 5537. 

of coal, 4442, 5842, 5855, 5856. 

of dicarbonyl compds., 3394. 

electrolytic, 4587, 7770. 

of ferrochromium, 7770. 

of ferrous sulfate by +-rays, 3263. 

of fuel vapors and gases, 5845. 

of hexanes in vapor phase, 1630. 

of hydrocarbons in vapor phase, 3389, 6264. 

of iodine ions, 12512. 

of metals, 372, 4235, 8776, 8792, 8813, 
10355, 10356, 13243. 

of methylcyclopentane vapor in phase, 544. 

nuclear, of aromatic ethers with perbenzoic 
acid, 6247. 

of org. substances, 7891, 11033. 

periodate, of Mn to permanganate, 1881. 

permanganate, in microdetn. of Cr, 10396. 

of pyrite, 1093. 

-reduction in inorg. materials, 6829. 

-reduction potential of plant cells, 2050. 

-reduction, redoxokinetic effect in, 3276, 
3278. 

of rubber, 3495, 3510. 

of sulfur dioxide catalyzed by Voxide, 6049. 

of tolylanthranilic acids, 4267. 

of unsatd. fatty acid esters, 858, 1966. 

of uranium oxide, 3269. 

of wood, 5858. : 

Oxides. (See also Anhydrides; Ethers; Hy- 
droxides; Peroxides; and specific individual 
oxides. ) 

entropies, 1709. 
luminescence and adsorption phenomena, 
8114 


melting of mixts. of, 13028. 
reaction equilibria, 1709. 
reduction of, 8422, 11629. 
Oxidimetry, 1456, 7288. 
Oxidizing agents, 4454, 6281. 
Oximes, 9451. 
Oxirane, 1959. 
Oxo process, 4720, 14869. 
(See also Atmosphere; 


-) 
adsorption of, 3327, 3392, 4932, 5402, 9298. 
analysis, 393, 1435, 2950, 4244, 4258, 4290, 
4293, 5603, 5616, 5618, 5642, 8613, 
89038, 10415, 12040, 12076, 13432, 13440, 
13462, 13476. 
in Bessemer process, 1122, 6845, 8415, 
13026, 13037, 13038. 
in blast-furnace process, 56, 9942. 
combustion with, 548, 1631, 3021, 4475. 
in cupola process, 81. 
diffusion of, 3492. 


Combustion; 


in explosions, 3025, 5861. 
in foundry practice, 9948. 





heavy, 1863, 9300. 
ions, 758, 6108. 
isotopic compn. in 
H2O:x, 10946. 
magnetic behavior in org. chemistry, 4624. 
mineral flotation effects, 1314. 
in open-hearth process, 57, 11617. 
in polymerization of acylonitrile, 3412. 
in producer gas manuf., 57, 1619. 
production, 3182, 3280. 
reactions, 3246, 4206, 4694, 5861, 9359, 
10355. 
soly. in Mo, 4108. 
soly. in HeO, 9352. 
in steelmaking, 3840, 6829, 6831, 6860a, 
7628, 11628, 13036, 13037, 13038. 
theory of mols. of, 6556, 11388. 
thermal cond., 1933. 
Oxyhydrates, 4661. 
Ozone, 1922, 2820, 6829. 
Ozonization, 1608, 1921. 
Ozonizers, 1921, 1922. 


catalytic decompn. of 


P 

Packages, 5738, 12182. 

Packaging, glossary of trade terms, 6751 (book). 

Packaging materials. (See also Containers; 
Waterproof materials.) 3728, 5737, 10538, 
13163. 

Packing materials. (See also Beds.) 3175, 
4606. 


Paecilomyces varioti, jute decompn. by, 14005. 
Paint. (See also Coatings; Finishes; Lacquers; 
Oils; Pigments; Varnishes; Waterproof ma- 
terials.) 201, 850, 857, 860, 4796, 4802, 
8007, 9585, 9588, 9589, 11153, 11162, 
11164, 12659, 12673, 12674, 13638, 
13754, 13981, 13986, 15023, 15031; 
6395, 9603 (books). 
abrasion, 8008. 
adhesion, 2041, 6393. 12675. 
aluminum, 3517, 3524, 6967. 
anti-vibration, 9590. 
blistering, 849, 2576. 
brushability, 12658. 
defects in, 867, 6377. 
diffusion of NaCl through, 3519. 
drying, 12666, 13638. 
electrophoretic phenomina in, 11159. 
extenders for, 8593. 
fatty acids in, 4810. 
flatting agents for, 11161. 
fungicides in, 862. 
grinding and mixing, 11155. 
hardness testing, 8740. 
heat-reflecting, 2042. 
hiding power, 859. 
indentation meter for, 12671. 
latex, 3526, 4805, 13975, 15024. 
maintenance, 12668. 
maleinization, 9586. 
metallic-pigment, 8602. 
mica in, 856. 
mildew of, 6376, 12652. 
production, 8026 (book), 11157, 
radioisotope uses in, 13984. 
resin, 9592, 12651, 12657. 
for ships, 15028. 
thickness meters for, 3529. 
viscosity, 9599, 12667. 
Paint brushes, 4762, 5676, 15029. 
Paint industry, 692, 3528, 3531, 6382, 6384, 
6391. 


15302. 


Painting, automatic spray, 4798. 
materials for, 12451 (book). 
roller process, 4800. 


Palladium. (See also Platinum metals.) 1865, 
2564, 5301, 6251, 8635, 8671, 9863, 
11335, 11790, 14396 

analysis, 2768, 5592, 7284, 8893, 8920, 


10385. 
Palladium alloys, cadmium-, 2621. 
. hydrogen-, 138258. 
. mereury, 8635. 
——, rhodium-, 13252, 14442. 
. silver-, 5438, 11836, 14442. 
—_—_——, zine-, 2622. 
Palmitie acid (hexadecanoic acid), 7876. 
Panels. See Space heating equipment; Structural 
materials. 
Papain, (papayotin), 6370. 
Paper. (See also Paper pulp; Photographic 
paper; Printing.) 706, 9845; 6105, 10884 
( books ). 
alginic acid in, 820. 
bagasse in, 12453 (book). 
ceramic fibers in, 13707. 
clay for, 15435. 
coated, 3487, 6378, 10859, 10869, 14861, 
14875 (book). 
conditioning and weathering of, 10882. 
converters, polyamide resins for, 6310. 
detn. of moisture by oven drying, 8990. 
detn. of starch, 14858. 
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durability, 1837. 

dyestuffs for, 8307. 

erasing quality, 3227, 

fibers in, 1853, 9274, 12346. 

impregnation, 10859, 12400. 

manuf., 704, 1844, 2991, 7444, 7446, 7488. 
8998, 12346; 6096, 12452 (hooks). 

opacity, 8991. 

optical handsheets, forming of, 12432. 

permeability, 4619, 13523. 

products, 10876, 12400. 

resin-bonding in, 827, 828. 

rub-resistance, 14195. 

specifications, 10876. 

strength, 12430. 

structure, 1845. 

tests, 10876, 12432, 13548. 

wax, seals of, 1836, 3179, 3211. 

wet-strength, 821, 1850, 9277, 12445. 

whitening of, 13786. 

Paperboard. See also Building materials; Struc- 
tural materials.) 6105 (book), 9845. 

Paper currency, machine for counting, 5020. 

Papermaking equipment, 375, 8305, 14525, 
14802, 14857. 

Paper pulp or Wood pulp. (See also Cellulose; 
Sulfite liquor.) 534, 3208, 5825, 6679, 
9845, 12452 (book), 13787, 13788, 13789, 
13790, 14227. 

from agricultural residues, 7731, 7732, 13787. 
reasearch, 14843, 14844, 14845, 14846, 
14847. 14848, 14849, 14850. 

Paraffin oils. (See also Hydrocarbon oils; Oils; 
White oil.) 6155. 

n-Paraffins, 14867. 

Paraffins (alkanes). (See also Hydrocarbons.) 
718, 771, 1826, 1949, 6249, 6285, 7909. 
9429, 12553. 

Paraffin wax. (See also Wares.) 

Paramagnetism. See Magetism. 

Paraplex, viscometric data, 12597. 

Parathion (0,O-diethyl O-p-nitro-phenyl  thie- 
phosphate), 2059, 5612, 6411, 11183. 

Parthenocarpic agents, 3387. 

Particles. (See also Aerosols; Dispersions; Drops; 
Dust; Ions; Micelles; Radiation; Suspen- 
sions. ) 

acceleration to high energies, 6576 (book), 
15131. 

aerosol, 13838. 

at., impact phenomena, 15170, 15195 (book). 

capture by electrified obstacles, 14064. 

charged, 2071, 2103, 4908, 15131. 

chloride, detection of, 5614. 

dynamics of, 14122 (book). 

radioactive, 13596, 14119. 

size distribution of, 4384, 4867, 7802, 13484, 
13529, 13688. 

size measurements of—(see also Sidimenta- 
tion.) 439, 464, 1539, 1557, 2888, 4352, 
5719, 6959, 8931, 10465, 10468, 10562, 
12124, 12211, 13529, 15435. 

surface area of—see Surface(s). 

suspended in fluids, terminal velocity of, 894 

Passivation, 1429, 7258, 8798, S804, 8812, 
4399. 

Passivation agents. See Corrosion inhibitors 

Pasture. (See also Clover; Grasses; Plants.) 
6400, 13990, 15038. 

Patent office (U.S.), filing and indexing system, 
3160. 

Patents. (See also Copyright.) 15326 (book). 

Patterns. See Foundry patterns. 

Peaches, response to Sr sprays, 9627. 

Peanuts, 4833, 9066. 

Pears, B deficiency in, 14021. 

Pea seeds, 2,4-D absorption by, 15044. 

Peat. (See also Humic acid; Humus.) 462, 
3036, 3783 (book), 4444, 9064, 11234, 
13615, 13616, 13617, 13618, 14025, 
14032. 

Pectic substances, 790 (book). 

Peening, shot. (See also under specific alloys, 


9275. 


1851, 6080, 


metals, or products.) 2476, 2481, 10014, 
13090, 13281. 

Pelargonates, of lactic esters, 14975. 

Pellets, ultra-speed flight of, 6493. 

Penetrometers. (See also Hardness.) 3529, 


9186, 12584. 

Penicillin. (See also Antibiotics.) 5028 (book), 
11048. 

Pentaborane. See Boron hydrides 

Pentane, 1643, 10366, 13649. 

Pentane, 3-methyl-, 7758. 

. 2,2,4-trimethyl-, 6287. 
1-Pentanethiol, pyrolysis, 12536. 
1-Pentanol. See Amyl alcohol. 
2-Pentanone, 3289. 
2-Pentanone, 4-methyl-, 3289. 
Perbenzoate, tert-butyl-, 1946. 
Perbenzoie acid. See Peroxybenzoic acid. 
Perchloric acid, 2811, 5308, 9302. 
Perfumes. (See also Odors.) 3390. 
Periodates, 6185. 
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Perlite (the rock), 5000, 6897. 
Permalloys. See Nickel alloys, iron-. 
Permanent-magnet materials. (See also Magnetic 
properties; Magnetic substances; Magnets; 
and specific permanent-magnet alloys or 
metals.) 4121, 4122, 4410, 5409, 5411, 
5428, 8235, 8655, 9678, 11886. 
“Alnico”, 9659, 14172. 
demagnetization, 5410. 
ferroxdure, 5962. 
magnetic properties, 4117, 4118, 4121, 5439, 
10179. 
Permanent magnets. See Magnets. 
Permanganates, reaction with sulfite, 3246. 
Permeability. (See also Diffusion; Porosity; 
Waterproofness.) 824, 1058, 4619, 10516, 
10938, 13523. 
Permittivity. See Dielectric constants. 
Peroxides. (See also Bleaching agents; Hy- 
droperoxides; Peroxygen compounds.) 4269, 
6252, 7300, 13430. 
Peroxybenzoic acid, 6247. 
Peroxydisulfates, 3421, 8912. 


Peroxygen compounds. (See also Hydrogen 
peroxide; Peroxides.) 14808, 15052. 
Personnel. (See also Business management; 


Human engineering; Public relations. ) 
in industrial research, 6745 (book). 
management-employee relations, 6762 
manpower utilization, 6745, 11576 
performance evaluation, 14252. 
relations in business, 12982 (book). 
techniques of handling, 12403; 6745, 14261 

( books ). 

Persulfates. See Peroxydisulfates. 
Pesticides. (See also Acaricides; 

Germicides; Insecticides; Poisons; 

3534, 9606. 

Pests. (See also Insects.) 868. 
Petrochemicals. (See also Chemicals; Petroleum; 
Petroleum refineries.) 1842, 3016, 3216, 


( book). 
( books ). 


Fumigation; 
Sprays. ) 


6040, 7709, 7712, 9255, 9263, 10860, 
10862, 11513, 14225, 14814, 14819, 
14852, 14873. 


Petrography. (See also Petrology; Rocks.) 14274 
Petroleum. (See also Fuels; Hydrocarbons; 

Naphtha; Oil fields; Paraffin oils; Paraffin 
wax: Petroleum refining.) 676, 1051, 2295, 
2302, 4251, 4723, 5004, 5026, 6103, 
6681, 6688, 9873, 10874, 12946, 12949; 
2344, 2350, 6731, 15334 (books). 

analysis, 4301, 5599, 5636, 5637, 5655, 
10445, 12070, 14569, 14571. 

aromatic hydrocarbons from, 4588. 

detergents from, 6066, 12436. 

dictionary, 14256 (book). 

drilling for—see Oil wells. 

ethylene from, 703, 3222. 

fields—see Oil fields. 

fractions for use in gas industry, 4596. 

gases, 1442, 3528. 

hydrogenation of, 

in the paint, plastics, 

prospecting for, 6714, 11533, 14257 (book). 

recovery, 14855, 14856. 

recovery of S from, 1839. 

research, 4616, 5655, 15306, 

sulfur compds. in, 3225. 

testing, 4556. 

wells—see Oil wells. 

Petroleum geology. (See also Geology.) 6749 
(book ). 

Petroleum industry. (See also Petroleum; Pe- 
troleum refining. ) 1059, 2 320, 2913, 3730, 
4796, 6674, 8320, 14223. 

research in, 1059, 1063, 232 0. 

Petroleum refineries, 2304, 2757, 3221, 3731, 
7689. 

Petroleum refining. (See also Cracking; Gaso- 
line; Hydrocarbon oils; Kerosene; Lubri- 
cants; Petrochemicals; Petroleum refining 
equipemnt; Polymerization; Shale oils.) 
1050, 1830, 1847, 6071, 6077, 7717, 
9243, 10831, 12433, 12443, 14853. 

acid sludge in, 6065. 

acid treatment, 10867. 

“Arosorb” process, 9265. 

“Autofining’”’ process, 7707, 10861. 

benzene production, 9226. 
catalytic cracking feed stocks, 
chlorohydrination, 13780. 
ethanolamines in, 13780. 
ethylene oxide in, 13780. 


14570. 
and rubber industries, 


15307. 


7308, 7693. 


extractive crystn. in, 9270, 12439. 
fluid hydroforming, 1848, 1849, 9266. 
fractionation calcns., 12438. 


gases from, 1442, 7704, 7705. 
high-S stocks, 4617. 
“Houdriforming”’, 
“Hypersorption” process, 687. 
isotopes in, 1805. 

platforming and “Udex’’, 9227. 


production of aromatic compds., 12434, 
13761 


recovery of nitration-grade benzene and 

toluene, 9264. 

reforming, 7716, 9258. 

residues from, 9225, 10840. 

safety in—(see also Industrial safety.) 6095 
( book ). 

sulfur removal, 7692, 
9254. 

wastes, 677, 5615, 7711. 

Petroleum refining equipmnet. (See also Petro- 
leum industry.) 1308, 2919, 5568, 5569, 
5570, 5571, 7710, 9262, 9268, 10320, 
10571, 10868, 11967. 

Petroleum industry. (See also Petroleum; Petro- 
leum refining.) 1059, 2320, 2913, 3730, 


7704, 7705, 9240, 


4796, 6674, 8320, 14223. 
Petrology. (See also Petrography. ) 6728, 6760 


( books ). 

pH. See Hydrogen ion concentration 

Pharmaceuticals. (See also Drugs.) 2858, 4251, 
7408, 13443. 

Pharmacology. (See also Drugs; Toxicity; and 
under the names of specific drugs.) 5045 
( book ). 

Pharmacepoeia, international, 11582 (book). 

Phase diagrams. (See also Eutectics; Mixtures; 
Solutions, solid; Systems; and specific com- 
pounds and metals involved.) 232, 4065, 
7100, 7173, 7740, 10866, 10995, 10996, 
13848. 

1,10-Phenanthroline, 2768, 8855, 13425 

Phenethyl aleohol (2- oa »nylethanol ), 6269. 

Phenol. (See also Phenols.) 1593, 3293, 3395, 
4609, 5598, 5624, 6266, 9217, 9257, 
9540, 9689, 11040, 12422. 

Phenol condensation products. (See also Phenol; 
Plastic materials; Resins.) 2011, 3429. 

formaldehyde-, 5598, 6340. 
rubber-, 3502. 

Phenol, dihydroxy-, 8928. 

. pentachloro-, 12414. 

Phenols. (See also Cresols; Hydroxy compounds; 
Naphthols; Phenols; Phenol condensation 
products; Tar oils; Wastes.) 796, 1443, 
1444, 1484, 3300, 4284, 6282. 10387, 
10843, 12543, 13459, 13895, 14973 

Phenyl (free radicals), 13895. 

Phenyl-g-naphthylamine, 12642. 

Phosphate coatings. See Coatings; Phosphating. 

Phosphates. (See also Fertilizers; Phosphorus 
compounds.) 689, 2377, 5000, 507, 7888, 
8394, 9619, 13798 (book), 13826. 

in agriculture, 6455 (book). 

analysis—(see also “analysis” 
phorus.) 1488, 1491, 2803, 
8869, 8914, 8915, S917, 10413, 
14558. 

corrosion inhibitors, 8781. 

deposits of U in, 6675, 6710. 

dihydrogen, electro-optic effect in, 6512. 

metalworking lubricants, 1176, 8464. 





under Phos- 
61538, 7334, 
145438, 


poly-, detergents of, 2747. 
polymerization and de met merization in, 3317. 
super-, 7694, 7772, 9242, 10838, 11006. 


Phosphatides (phospholipides). (See also Lip- 
ides.) 4725 (book). 
Phosphating. (See also Coatings; and under 


specific alloys, metal forms, metals, or 
products to which applied.) 4031, 8605, 
1787. 
cold, 11795. 
electro-, 2589. 
Phosphine, as fluoresence indicator, 12083. 


Phosphites, 6153, 13417 
Phospholipides, Phospholipins. See Phosphatide s. 
Phosphorescence. (See also Fluorescence; Lu- 
minescence; Radiation.) 884, 6503, 12792. 
Phosphorescent substances. See also (Phorphors.) 
904, 913, 6485. 
Phosphoric acid, 1855, 1885, 2059, 7776, 8915, 
10451, 10958, 13798 (book). 
ortho-, 8614, 8913, 10959. 
Phosphorous acid, org. derivs., 7901. 
Phospheors. (See also Fluorescent substances; 
Luminescent substances; Phosphorescent 
substances; Scintillation substances.) 3603, 
3606, oa _— 6540, 8089, 12754, 
12767, 12 
alumina-C aF:, Tigo. 
anthracene, 5740. 
cadmium chlorophosphate, 6474. 
calcium silicate, 9673. 
calcium sulfate, 15179. 
calcium tungstate, 14104. 
calcium zine silicate, 6475. 
in enamels, porcelain, 9149. 
for fluorescent lamps, 12768. 
lithium iodide, 6537, 6538. 
magnesia, 4888. 
multiple, 14095. 
neutron detecting, 12764. 
plastic, 11366, 14096, 15159. 
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potassium chloride, 4885. 
selenium sublimate, 4855. 
semiconducting, 15148. 
silicate, 6479. 
single crystals, prepn. 
sulfide, 5169. 
ultra-violet excited, 6500. 
zinc-magnesium oxide, 6478. 
zinc-magnesium sulfide, 6478. 
zinc orthosilicates, 12754. 
zine oxide, 14104. 
zine silicate, 6476, 15163. 
zine sulfide, 913, 4855, 6477, 9667, 
12777, 12779. 
Phosphorus. (See also Fertilizers; Phosphates. ) 
2068, 7772, 8131, 9515, 12939. 
analysis—see also “analysis” under 
phates.) 391, 1450, 4280, 5658, 
14566. 
in animals, 6453. 
isotopes, 4812, 
9619, 13999. 
in plants, 871, 2048, 6421, 
14020. 
Phosphorus bromide, 1089). 
Phosphorus chloride, 10891. 
Phosphorus compounds. (See also Phosphates.) 
6416, 6442, 13827. 
Phosphorus halides, 10891. 
Phosphorus hydride, 13859. 
Phosphorus pentoxide, 411, 
Photobromination, 14957. 
Photocathodes. See Cathodes. 
Photocells. See Cells, photoelectric. 
Photochemistry, 3354, 6170, 6293, 8177. 
Photoconductivity. (See also Cells, photoelec- 
tric.) 920, 928. 
Photocopying. (See also Photography; Printing. ) 
11494, 11498, 14199. 
Photodecomposition. See Light. 
semen aa (See also Elasticity.) 3138, 
mide 
Photoelectric cells. See Cells, photoelectric. 
Photoelectric effect or Photovoltaic effect. (See 
also Cathodes; Cells, photoelectric.) 916, 
6454. 
Photoelectric equipment, 2903, 5678, 10562. 
Photoengraving, 2272, 6662, 11505 (book). 
Photogrammetry, 11571 (book). 
Photographic developers, 6666, 9812, 9828. 
Photographic development, 3715, 9829, 13482. 


and use, 2078. 


12776, 


Phos- 
10370, 


4820, 6421, 6443, 7772, 


6453 (book), 


3359, 9383. 


Photographic emulsions. See also Emul- 
sions; Photography; Photosensitive ma- 
terials.) 3709, 3715, 4986, 6667, 7802, 


12930, 14197, 
dyed film, 9818. 
nephelometry, 14216. 
nuclear, 891, 13516, 15126. 
resolving power, 3714, 11489, 12929. 
stabilization, 15248. 

Photographic engineering, Commapenentn, 11500. 
Photographic films, 1559, 6665. 

Photographic paper, 11496, 12927. 
aa properties, of alkali halide crystals, 


14198, 15256, 15262. 


Photography. (See also Cameras; Lithography; 
Photocopying; Sabattier effect; Spectro- 
scopy.) 1549, 2270, 2282 (book), 3433, 
9822, 9824, 14213, 15259. 

aerial, high altitude, 601 (book). 

ballistic, shutters for, 13499. 

color, 9814, 9825, 12933. 

desensitization effect, 11497. 

electro-, 11499. 

emulsions for—see Photographic emulsions 

fixing baths for, 11504. 

flash electronic, 1503. 

half-tone screen, 11501. 

high speed, 4368, 5787a 
13744 

latent image formation, 

motion picture, 1549, 

nonsilver processes in, 12934. 

printing processes, 9823, 14210. 

schlieren, 3746, 11306, 14577. 

sensitivity, 6668 (bhouk). 


(book), 10537, 


8296, 
10545, 


11493. 
13556. 


sensitization, of AgBr sol, 14211. 
shadow, 3746. 
spark, 3746, 4368, 10545, 13556. 


X-ray, 455, 7440, 8985, 12155. 
Photogravure process, 3711. 
Photolithography. see Lithography. 
Photoluminescence. See Luminescence. 
Photolysis. See Light. 


Photometers. (See also Colorimeters.) 2930, 
8113, 11364 
electro-, 11396 
feedback, 443. 
flame, 2774, 4262, 7316, 13481, 14611. 


micro-, 10535. 
Photometry. (See also Color(s); Colorimetry; 
Fluorescence; Spe ctrophotometry. ) 6466, 
6523, 7317, 7350, 11293. 
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flame, 2808, 10461 (book), 13472, 14548, 


14549. 
photoelec., 5678. 

Photomultipliers. { See also Radiation detectors. ) 
906, 9680, 10401, 10440, 11330, 12149, 
12872. 

Photophoresis, 9648. 

Photosensitive materials, 8292, 8293. : 

Photosynthesis. (See also Carbon dioxide; 
‘Metabolism; Photochemistry; Synthesis. ) 
764, 5459 (book), 13997. 

Phototypesetting, 12931, 12932. 

Photovoltaic cells. See C ells, photoelectric. 

Photovoltaic effect. See Photoelectric effect; and 


“photo-” under Conductivity, electric. 
Facheienns, for paints and polishes, 4807. 
Phthalic acid (o-benzenedicarboxylic acid), 

12538. 

Phthalic anhydride, 1833, 4595. 
Phthalocyanine, 855, 6005. 
Physical chemistry, 3265, 3371 (book). 
Physics. (See also Astrophysics; Optics; etc.) 
atomic, 8158, 8166, 9874, 9878, 15192 
book). 
chem., 14120 (book). 


low-temp., 3611, 11479. 
nuclear, 956 (book ), 4901, 6549. 
radio-, 8222 (book). 

in Russia, 11536. 

solid state, 14192. 

theoretical, 11389, 15193 (books). 

Physiol al chemistry. (See also Chemistry.) 
11557 (boo 

Physiology, 9878. 

bacterial, 6763 (boo 
electrophoresis in, 3e38 (book). 

Pickling. (See also Cleaning; Enamels, porce- 
lain; metals; Rust; and under the names 
of specific alloys, metals, or products in- 
volved.) 226, 4033. 

solns., 225, 534, 1282, 2536, 2576, 4033, 
5304, 5824, 5833, 12960, 13160. 
wastes, 2993, 9032, 10590, 14669. 

Piezoelectric crystals. (See also aaa ) 893, 
2083, 2868, 8106, 9286, 9655 

Pig iron. (See also Blast-furnace process; Cast 
irons; Iron.) 37, 43, 2292, 2449, 5154, 
6821, 6826, 8408, 11608, 11617, 11858, 
13477, 14299. 14309. 

analysis—(see also “analysis” 
1495, 5621, 13441, 14561. 

Pigments. (See also Color(s) and specific colors 
and pigments.) 854, 2043, 4809, 6381, 
8014, 8016, 8017, 9507, 9587, 11154a, 
13817, 13978. 

aluminum, 6383. 

cadmium and Se, in porcelain enamels, 9139. 
oil-absorption of, 853, 13980. 
orange, stability of, 6389. 

org., analysis of, 7337. 
photochemistry of, 764 (book). 
phthalocyanine, 855. 
surface-active, 852. 

testing, 4797. 

titanium, 4789, 7820, 8883. 
titanium dioxide, 8821. 

Piles, atomic. See Nuclear reactors. 

Piling. See Foundations. 

Pilot plants, design of, 700. 

Pinane hydroperoxides, manuf., 4656. 

Pine oil. See Oils. 

eae 5216, 5538, 7005, 7274, 7438, 8326 
(book), 8503, 8773, 8774, 9260, 10329, 
10335, 12290, 13381, 13382, 13762, 
13987, 14331. 

oom, (See also Pipelines; Piping; Sewer pipe; 
Tubes; and under the names of specific 
alloys or metals.) 454, 674 (book). 

asbestos cement, 1743. 

fittings, 3158. 

flow — Flow. 

joints, 314 

plastic, 6343, 7958, 9535. 

welds in, 7018. 

Pipets, micro-, 5680, 14634. 

Piping, pressure, 10804 (book). 

Pitch. (See also Bitumens; Naval stores; Resins; 
Tar.) 3431, 6083. 

Pitot tube, 9657, 12128. 

Planets. (See also Earth; Stars.) 9887 (book). 

Plants. (See also Agriculture; Citrus; Forest; 
Grains; Grasses; Seeds; Trees; Weeds; and 
under the names of specific plants.) 1125la 


(book. ) 
analysis, 873, 1455, 1485, 2053, 3543, 5611, 
27, 6445, 6446, 7307, 8051, 8824, 
8864, 8865, 8866, 8917, 10442, 11997, 
12054, 13989. 
ascorbic acid in leaves, 9611. 
boron in, 6427. 
oe of, 9643 (book). 
dioxide fixation by, 353 
saibaa also Cells, biological. . "2050, 8028. 


under Iron.) 





diseases, 9629, 11191, 11215, 12695, 14001, 
14014, 15058. 


drought resistance, 8029, 13996. 

dusting of, 6452 (book). 

field, 6454 (book). 

forage, 879 (book), 2051, 15062. 

growth, 3548, 3550, 4822, ‘one 6418, 
13995, 13999, 15083, 1509 


growth regulators for—see Grovorh substances. 

histrochemistry and virology of, 14042 (book). 

hormones in, 8071 (book). 

insect resistance, 3557 (book). 

legume seed crops, cyanamid compds. for 
preharvest top killing of, 9628. 

magnesium in, 2056. 

manganese in, 6402. 

minerals in, 2065, 6449, 15106 Sesh). 

molydbenum in, 877, 8044, 14019 

nutrition, 877, 2048, 2056, 3065, 3537, 4812, 
4813, 4818, 4832, 4837, 4843, 6420, 
6450, 8044, 8050, 8059, 8060, 8070, 
11250, 14019, 14039, 15079; 8067, 8069 
( books ). 

pasture—see Pasture. 


phosphorus in, 871, 4819, 6421, 8060, 8061, 
14020. 


physiology of, 8066, 12725 (books). 
poisoning by insecticides, 11193. 
poisonous, of United States, 9647 (book). 
products from, 1125la (book). 
protection of, 3539, 9640. 
rubber—see Rubber plants. 
seed, anatomy of, 6457 (book). 
selenium toxicity in, 875. 
spraying of—(see also Sprays.) 6452 (book). 
transpiration of, 4825, 11219. 
untapped resources in, 872. 

Plants, industrial. See under specific industries, 
materials, or products. 

Plasma. See Bloc Cells, biological; 
arc; Electric discharge; Proteins. 

on opera (See also Mortar.) 8902, 

‘ 

Plaster of Paris. (See also Gypsum.) 
for foundry patterns, 2421, 13051. 
molds, 1262, 3891, 5967, 13047. 
org. coatings for, 4803. 

Plastic deformation. (See also Creep; Deforma- 
tion.) 298, 316, 325, 330, 1348, 1365, 
1371, 1386, 3619, 4149, 5494, 5517, 
5521, 5522, 5530, 5536 (book), 7443, 
8707, 8755, 10201, 10203, 10216, 10772, 


Electric 


11367, 11817, 11906, 11924,, 12532 
12729, 12788b, 13077, 13285, 13308, 
13313, 14056, 14473. 


Plasticity, 843, 3562, 8470, 9148, 9674, 10692, 
11318, 14087. 
Plasticizers. See Softening agents. 
Plastic materials. (See also Ceramic materials; 
Clays; Elastic materials; Plasticity; Plastics.) 
flow in pi 6487. 
machines i mixing, 3455. 
safe loads for, 1795 
for sealing and locking threads, 3152. 
sewer jointing compound, 9549. 
Plastic properties. (See also Plastic deforma- 
=e) ) 890, 1403, 5467, 5468, 5470, 8760, 


Bauschinger effect, 289, 1360, 11877, 13295. 
in machining, 1193, 10004. 
Plastics. (See also Cellulose; 

materials; Rayon; Resins; Rubber; Urea; 
Vinyl compounds.) 692, 826, 833, 1990, 
2004, 2008, 2009, 3425, 4729, 4741, 4756, 
4757, 4758, 4759, 4760, 4761, 6348, 
7930, 7957, 9498, 11095, 11517, 12959, 
13952, 13953, 14977; 832, 7980, 9553 
( books ). 

acrylic, 2039, 11122. 

aluminum clad, 11409. 

amine-type, 795, 13955 (book). 

applications, 801, 1191, 1984, 2005, 3425, 
3476, 3479, 6342, 7018, 7428, 7 


Nylon; Packing 


9492, 9493, 9530, 9535, 12379, 12579, 
12581, 12586, 12608, 12609, 12617, 
12959, 13569, 13940, 13950, 13952, 
14970, 14985, 14996. 


bagasse in, 12453 (book). 
barrel-polishing of, 3416. 
blowing agents for, 1h 4773. 
cellulose acetate, 10411. 

coating of, 184, 1262, 1985, 9495, 
color in, 9548. 

condensation, 3430. 

cracks and fractures in, 9169, 9170. 
curing of, 12174. 

deflashing, 7965. 

elec. insulating, 13939. 

expanded, in tropics, 9499, 12624. 
extrusion of, 7982 (book), 12618. 
filled, 13954. 

fluorine, 11077. 

foam, 6330, 7966. 

foils, 3465, 12605. 


13930. 
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frictional properties, 9547, 14994 

2-furaldehyde, 11091. 

glass reinforced, 665, 814, 815, 
13941, 14970, 14996. 

“Grilon”, 12587. 

hardness, 8740, 9168. 

honeycomb, 7964, 11073. 

joining, hot-jet, 145. 

laminated, 815, 4748, 6332, 
13910, 13942, 14983, 
(book). 

methyl methacrylate, 7428. 

molded, residual stresses in, 12595. 


14989, 


12588, 


molding of, 3466, 6345, 6357 (book), 7970, 


9528, 9529, 12616. 
permeable, fluid sepn. by, 1854. 
phenolic, 11071, 13927. 
photo-decorating, 14991. 
plasticizers for—see Softening agents. 
polyester, 6335, 9535, 13910. 
polythene, 3415. 
polyvinyl chloride, 11082, 
printing on, 9495, 14998. 
properties, 816, 818, 1987, 348 
7932, 9491, 9495, 10242, 
11118, 12959, 13934. 
reinforced, repairing of, 12574. 
solvents for, absorption spectra of, 8904. 
stability, 3468, 120. 
for stress ani alysis, photoelastic, 
structural, 15003. 
styrene, creep relaxation of, 11122. 
tableware, 2016, 7592. 
thermoplastics, 2012, 6314, 
thermosetting, 3488, 
12612, 14983. 
titanium pigments in, 4789. 
ultrasonic wi: ~— in, 2014, 11322. 
vinyl, 2007, 6323, 14997. 
Plastics engineering, 2008. 
Plastic tooling. See Tools. 
Plastigels, 2006, 4731, 14986. 
Plastisols, vinyl, 2017, 7959, 14986. 
Plating. (See also Coatings; Electrodeposition; 
Electroplating; and specific kinds.) 
solns., 534, 535, 4041, 4047, 5331 (book), 
8610 
tanks for, 1275. 
wastes, 432, 4040, 4048, 4305, 5654, 7483, 
7487, 9032, 9034, 10590, 14662, 14669 
( book ). 
Platinum. (See also Platinum metals.) 
adsorption of O on, 5402. 
adsorption of HzO vapor on, 757. 
analysis, 2768, 5592, 8920. 
applications, 9863. 
brittleness, 8759. 
coatings, 9708, 11790. 
corrosion, 8780, 9863. 
creep, 14472. 
electrodeposition, 4025. 
electrodes, 6151, 6154, 9385, 9386. 
fabrication, 9863. 
mech. properties, 9863. 


11083. 


2, 4767, 7428 
11069, 


12623. 


13934. 





microstructure, 8759. 
oxidation, 382, 8780 
phys. properties, 1314, 5412, 9708, 9863, 
10175, 11328, 11363, 13265 
polishing, 14396. 
viscosity during electrochem. polarization, 
5447. 
wires, 12115, 13265. 
Platinum alloys, cadmium-, 5357. 
. eobalt-, 1285. 
2, 4072, 10183. 





rhodium-, 12115. 
titanium-, 8617. 
. zine-, 5357, 8671. 


auumm, Ssod-, 5968. 











Platinum metals. (See also Platinum; Precious 
metals; Rhodium; etc.) 389, 4999, 14453. 

Plutonium, 5679, 14052. 

Plateni comp dis, 903, 4059, 10954, 
12459. 

Plutonium Project, industrial medicine on, 1083 
( book ). 

Plywood. See Wood. 

Pneumatic systems. (See also Control systems; 


Machine design; Servomechanisms.) 13738, 
14801 
Poisons. (See also Acaricides; Fumigation; 
Fungicides; Germicides; Insecticides; Pesti- 
cides; Sprays; Toxicity; and specific poi- 
sonous substances.) 7359, 10457 (book). 
Poisson’s ratio. See Alloys; Elastic properties; 
; and specific alloy or metals. 
Polarization, of dielectrics, 944. 
electrolytic, on dropping-Hg electrode, 1430. 
of metals, 8695. 
Polarizers, sheet, development of, 
Polarograph, pen-recording, 8935. 


3600. 






3469, 6317, 
6335, 11074, 12575, 12615, 13907, 13910. 


12612, 
14996, 15006 


11082. 


4748, 7931, 7932, 
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Polarography. (See also “polarographic” under 
Analysis and specific substances concerned.) 
774, 1470, 1474, 1476, 1483, 2776, 3256, 
3388, 3404, 4259, 4356, 4660, 5622, 6246, 
7391, 8858, 8878, 8894, 9433, 9462, 
10904, 11017, 12538. 

ac., 5622. 
anodic, 10391. 

Polishing. (See also Cleaning; Electropolishing; 
and under the names of specific materials 
polished. ) 

metals, 1375, 2579, 
plastics, 3416. 

Polishing materials. (See also Abrasives; Waxes.) 
1273, 4807, 5295. 

Pollution. See Air pollution; Water pollution; 
etc. 

Polonium, clectrode potential of, 7777. 

Polonium oxychloride, 13514. 

Polyacrylic acid. See Acrylic acid. 

Polyacrylonitrile. See Acrylonitrile. 

Polyalkylene sulfides. See Alkylene sulfides. 

Polyamides. See Amides. 

Polyamines. See Amines. 

Polybutadiene. See Butadiene. 

Polycondensation. See Condensation, chemical. 

Polycyclic compounds. See Cyclic compounds. 

Polyelectrolytes. See Electrolytes. 

Polyesters. See Esters. 

Polyethylene. See Ethylene. 

Polyethylene terephthalate, 12554, 12827. 

Polyisobutylene. See Propene, 2-methyl-. 

Polymerization. (See also Catalysts; Condensa- 
tion, chemical; Copolymerization; Depoly- 
merization; Molecular association; Petro- 
leum refining; and the various polymerized 
products such as Fuels; Gasoline; Lubri- 
cants; Plastics; Resinous products; Rubber, 
synthetic; etc.) 797a, 799, 3317, 3421, 
3441, 3451, 4633, 5868, 14833. 

of acetylene, 11030. 

of acrylonitrile, 3412. 

of aldehydes, 12619. 

of allyl esters, 3411. 

in ammonia, 13946. 

of ammonium compds., 9315. 

anionic, 9501, 9503. 

of biphenyl ethylene, 11080. 

of butadiene, 2021, 2028. 

catalytic, 9500, 11079, 11093. 
cationic, 9541. 

of cellulose acetate, 7942. 

chain, 13933. 

continuous, 13918. 

of cyclopropane, 3444. 

of 1,2-dichlorethylene, 11078. 
dimerization, 3361, 13882. 

of dimethylviny! carbinol, 6294. 

of drying oils, 12546, 13976. 
emulsion, 3441, 4782, 7945, 13921. 
of esters of unsatd. fatty acids, 6341. 
of ethylene, 12602. 
of hydrofluorocarbons with F, 
of indene, 9539. 

ionic, 1979, 3437, 9513. 
of isobutene, 4735. 

of isoprene, 6260. 
kinetics of, 3423, 11125 (book), 12611. 
of linseed oil, 12444. 

of methacrylic acid, 3423. 

of methyl methacrylate, 7923, 13945. 
of monoalkylethylene, 11093. 

of olefins, 6292, 12437. 

photo-, 11080, 13882. 

of polyvinyl ales., 4752. 

of siloxanes, 14976. 

of styrene—see Styrene. 

of uranyl fluoride, 3361. 

vinyl, 7924, 11110. 

of vinyl acetate, 1998, 13866, 13916. 
of vinyl benzoate, 3439. 

of vinyl compounds, 1995, 9517. 

Polymers. (See also Copolymers; Macromolecu- 
lar compounds; Plastics; Rayon; Resinous 
products; Vinyl compounds; and _ specific 
substances polymerized.) 792, 800, 806, 
823, 825, 2018, 3419, 3434, 3447, 4733, 
6322, 6353, 6356, 7977, 7981 (book), 
9056, 9525, 9551, 9874. 

of acenaphthylene, 1962, 3432. 
of ammonium compds., 9315. 
amorphous, 836, 3507, 12625. 
butadiene, 3512, 9556, 11129. 
chain, 804, 14980. 
chem. attack on, 4770. 
condensation, 9595, 11092, 12603. 
crystallizing, morphology of, 11109. 
of dimethyl 1-propane-2-phosphonate, 3450. 
dispersions of, 14972. 
fractionation of, 4751. 
aft vinyl, 4737. 
inear, behavior, 9516, 9521. 
liquids, dynamic studies on, 7894. 
of nitrocellulose, 12593. 


10090, 10097, 11773. 


7887. 


of 1-phenylvinyl phosphonic acid, 3450. 
properties, 822, 3414, 3443, 6312, 6321, 
7948, 7957, 7971, 11066, 11068, 12596, 


12604, 12620, 13909, 13912, 13913, 
13925, 13926. 
solns., 817, 7791, 7937, 7947, 9511, 9524, 


9526, 9546, 13922, 14971. 
of styrene—see Styrene. 
trifluorochlorethylene, 12654. 
of vinylalkyl esters, 7957. 
Polymethacrylic acid. See Methacrylic acid. 
Polymethyl-g-chloracrylate, 9537. 
Polymethyl methacrylate. See Methyl metha- 
crylate. 
Polymorphism. (See also Transformations.) 3255. 
Polypeptin, 14955. 
Polyphenols. See Phenols. 
Polyphosphates. See Phosphates. 
Polysaccharides, 1999. 
Polystyrenes. See “polymers” under Styrene. 
Polythene. See “polymers” under Ethylene. 
Polyvinyl acetate. See “vinyl ester” under 
Acetic acid. 
Polyvinyl chloride. See “polymers” under Eth- 
ylene, chloro-. 
Polyvinylidene chloride. See “‘polymer” 
Ethylene, 1,1-dichloro. 
Population. (See also Personnel.) 
of Europe, 9850 (book). 
of Soviet Union, 9850, 9882 (books). 
Porcelain. See Ceramic ware. 
Porcelain enamels. See Enamels, porcelain. 
Pores, 1504, 10493. 
Porosity. (See also Permeability.) 620, 1749, 
4321, 10893. 
Porous materials or Cellular materials, 4746, 
6039, 6059, 12404. 
Portland cement. See 
structural. 
Potash. (See also Potassium carbonate; Potas- 
sium oxide.) 5000; 8067, 9849 (books ). 
Potassium. (See also Potash.) 
analysis, 1468, 4283, 5625, 5629, 
12084, 13466, 13481, 14548, 
14566, 14611. 
in animal nutrition, 2054. 
as coolant for nuclear reactors, 4402. 
ions, supersatn. with mol. O, 6108. 
neutron capture, +-rays from, 8131. 
properties, 1317, 1318, 4115, 5408, 9312, 
14906. 
sharp and diffuse series of, 14076. 
in soil, 6432, 6438, 6445. 
Potassium alloys, sodium-. 1317, 
Potassium amide, 9501, 9505. 
Potassium azide, 12785. 
Potassium bromide, 1869, 9306, 9398, 10895. 
Potassium carbonate, 9394, 10895. 
Potassium chlorate, 13385. 
Potassium chloride, 1869, 3392, 4885, 
7771, 9306, 9398, 10895, 12526. 
Potassium chromate, 12063. 
Potassium cyanide, 1867. 
Potassium ferrocyanide, 12028. 
Potassium fluoride, 7771, 10895, 10998. 
Potassium fluosilicate, 15024. 
Potassium iodate, 10928. 
Potassium iodide, 9398, 10895. 
Potassium molybdate, system: MoO:—, 6233. 
Potassium nitrate, 13275, 135834. 
Potassium orthophosphates, condensation  re- 
actions of, 2087, 3317, 4895. 
Potassium oxide. (See also Potash.) 6161, 9135, 
12800. 
Potassium permanganate, 13355. 
Potassium peroxydisulfate, 4782. 
Potassium persufate. See Potassium peroxydi- 
sulfate. 
Potassium silicate, 4547. 
Potassium silicotungstate, 6254. 
Potatoes, 8033, 8061, 11173, 
12713, 13998, 14028. 
Potential, electric. (See also Batteries; Electric 
current; Electrodes; Overvoltage.) 1445, 
2546, 6116, 6119, 6197, 7081, 7777, 
7834, 7835, 7839, 8671, 8696, 9763, 
10187, 11998, 12506, 15201. 
Potentiometers, 441, 504. 
Pottery. See Ceramic bodies; Ceramic ware. 
Poultry feeds. (See also Livestock.) 12691. 
Powder metallurgy. (See also Ceramic-metal 
combinations; Hard metals; Powders; and 
under the names of specific metals or 
products.) 2482, 2902, 3953, 3956, 3957, 
5198, 6964, 7320, 10016, 10018, 12138, 
13373, 15297; 5206, 5207 (books). 
Powders. (See also Crushing and grinding; 
Dust; Metal powders; Particles; and specific 
powdered substances.) 455, 543, 2903, 
8821, 9002, 9658, 12176. 
sintering of, 88, 3957, 11712, 13118, 13243. 
size—see Particles. 
surface area—see Surface(s). 
Powellite, 14273. 


under 


Cement, hydraulic or 


7315, 
14549, 


7460, 9312. 


6115, 


11181, 12054, 
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Power. (See also Atomic energy; Electric power; 
Energy; Fuels; Heat; Heat power.) 566, 
56 777, 4239, 11958, 14693; 1647, 
9129 (books). 


atomic, 3751, 7544, 7553, 9109, 9129 
(book), 12262, 12275, 14071, 14135, 
15284a. 


Power engineering, 13670 (book). 

Praseodymium, 6116, 6159, 7154, 14535. 

Praseodymium oxides, 4889, 6116, 9389. 

Praseodymium trichloride, 6175. 

Precious metals. (See also Pletinum metals; and 
specific precious metals.) 283, 515, 13003, 
13039. 

Precipitation. (See also Analysis; Separation; 
and specific substances precipitated. ) 
electrostatic, 1592, 4423, 5834. 
from liquid soln., 5590. 
from metallic solid solns., 266. 

Preservatives. (See also Antioxidants; and 
specific materials preserved.) 6036, 6070, 

Presses. (See also Extrusion apparatus; Metal- 

working.) 8487, 9528, 9529. 
forming. (See also Presswork; 

working.) 116, 125, 1184. 

Pressure. (See also Compressibility; Compression; 
Compressors; Hydraulic systems; Osmotic 
pressure; Vapor pressure; “compressed” 
under Gases; and specific substances in- 
volved.) 2188, 2944, 8165. 

Pressure casting. See Die casting. 

Pressure gages. See Manometers. 

Pressure vessels. (See also Chemical equipment; 
Petroleum refining equipment.) 249, 347, 
1308, 2477, 3169 (book), 5220, 5231, 


Metal- 


Press 


5263, 5507, 7198, 7263, 7654, 7655, 
10269, 10756, 10758, 10760, 11740, 
11933, 12367, 14840. 


Presswork. (See also Alloys; Metals; Metalwork- 
ing; and under specific alloys, metal forms, 
metals or products.) $8945, 5191, 10002, 
13727, 14803. 

Printing. (See also Etching; Lithography; Photo- 
copying; Photography.) 1844, 2271, 2275, 
2283 (book), 3710, 8717, 9817, 11492, 
12928, 13752, 14212. 

color, 3713, 3718, 6658, 6659. 

of elec. circuits—see Electric circuits. 

by ferrography, 1041. 

gravure, on plastic film, 14196. 

half-tone, 6663, 11501, 14207. 

letterpress, 14203, 14204, 14206. 

offset, 526. 

screen, 1039, 11501, 14998, 15260. 

Printing equipment, 1043, 2278, 3712, 4988. 

plates, 1038, 2273, 3708, 6657, 6661, 8297, 
8298, 8299, 8301, 8302, 9815, 9819, 
9826, 11503, 12926, 14205, 15258. 

presses, 8304, 8306, 9821. 

Process control. (See also Control systems; 
Quality control.) 2881, 4349, 5716, 5718, 
$8946, 8955, 9012 (hook), 10503, 

Process engineering, 14221. 

Projectiles. (See also Armor and ordnance; 
To a! Guided missiles; Pellets.) 8118, 

2741. 

Propane, 542, 1841, 1948, 3009, 3212, 4437, 
4468, 4470, 6265, 6273, 7511, 9255, 
9470, 12560, 14685. 

Propane, 1,1-bis ( p-chlorphenyl )-2-nitre-, 2058. 

. 1-brome-, 6278. 

. 2-bromo-, 6278. 

. 2,2-dimethyl-, 4679, 14963. 

————, 2-methyl-, 4470, 13869, 14963. 

1,2-Propanediol, 3304. 

1-Propanol. See Propyl alcohol. 

Propellants. See Fuels; Jet propulsion; Rocket 
propellants; etc. 

Propellers, aircraft, 1696, 6031 (book), 7664, 
13653, 15143. 

Propene, 6265, 6268. 

Propene, 1,3-dichlore-, 4844, 7870. 

—_——., 2-methyl-, polymers, 819, 4735, 4753, 
9518, 11057a, 12578, 12596, 13958, 
14981. 

1-Propene-2-phosphonic acid, 3450. 

Proper functions. (See also Quantum mechanics; 
and “bands” under nergy.) 

eigenfunctions, 15151. 
orbitals, 6556, 11056, 11388. 

Propionaldehyde, 6286, 125539. 

Propionic acid. (See also Fatty acids.) 6291. 

Ceoptonte cota, a-(2,4-dichloro-phenexy )-, 








Propionitrile, alkoxy-, 9451. 
. dialkylamine-, 9451. 
‘ Ikylamine-, 9451. 

Propyl aleohol, 3289, 3304. 

Propyl bromide. See Propane, 1-bromo-. 
Propylene. See Propene. 

Propylene oxide, 4844. 
di-n-Propylgermanium compounds, 9417. 
Propyne, 1643, 6258. 

Protactinium, 4059, 7054, 13846. 
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Protactinium monoxdie, 4059. 


Proteins. (See also Albumins.) 6370, 8337, 
10416, 11327, 12054, 12548, 12563, 
12566, 12568, 12792, 13889, 14555, 
14961, 14967 (book). 


Protons. (See also Hydrogen; Ions; Radiation. ) 
31. 
Pretssatehdes, thiolutin as, 15284. 

Prunetin. See Isoflavone, 5,4'-dihydroxy-7-me- 
thoxy-. 
Prunusetin. See 

methoxy-. 
Psychology, medical, 


Isoflavone, 7,4'-dihydroxy-5- 


9878. 


Public relations. (See also Personnel.) 15309 
( book ). 

Publie speaking, 12981 (book). 

Pugmills, 98. 


Pulleys, casting of, 1146. 

Pulse. (See also Coincidence analyzers; Count- 
ers; Electronic instruments; Electronic net- 
works; Frequency.) 1036 (book), 3660, 
4965, 5762, 8242, 8964, 9737, 11420, 
11467, 12736, 12737, 12756, 12758, 
12843, 12844, 14058, 14181, 15218. 

Pulse analyzers. (See also Oscillographs.) 483, 

7404, 8982, 11420, 12756, 12758, 
14074. 
Pulse generators, 6593, 6600, 8281. 


Pulverizers. (See also Crushing and grinding.) 
5054 
Pumps. (See also Compressors; Heat pumps. ) 


598, 656, 12103, 12156 
Punched cards, 1075 (book). 
Pycnometers, 2851, 5680. 
Pyramidone. See Aminopyrine. 
Pyrethrins, detection of, 4310. 


3,6-Pyridazinedione, 1,2-dihydro-, 3533, 11168. 
Pyridine (azine.), 781, 10420, 10852, 10931. 
Pyridine, vinyl-, polymerized, 811. 

Pyridinethiol, 6369. 

Pyridinium compounds, 781. 

Pyrimidine, tetrahydro-, 3547. 

Pyridinethiol, 6369. 

Pyrite. (See also Iron sulfides.) 1093, 2354, 
8799, 5053, 5058, 5075, 5613, 6054, 
6063 6792, 9388. 

Pyrolusite. (See also Manganese oxides.) 2809. 

Pyrolysis. (See also Carbonization; and “‘ther- 
mal” under Decomposition.) 551, 1611, 
4658, 5845, 6255, 6276, 6277, 7318, 
13799. 

Pyrometers. (See also Temperature, Thermo- 
couples; Thermometers.) 460, 461, 471, 
1640. 

color, 8961. 
filament, 2947. 


radiation, 4370, 9865. 
sodium-line reversal, 2847. 
Pyrometric cones, fusion behavior, 


13488. 


Pyrometry. (See also “measurement of’ under 
Temperature.) 4391, 5787 (book), 6838. 
immersion, 6. 
optical, 1510. 


radiation, 487. 
Pyrophoramide, octamethyl-, 2059. 
Pyrophoricity, of skeletal Ni catalysts, 9297. 
Pyrrolidone, vinyl-, polymers, 4749, 4750, 9861. 


Q 
Quality conrtol. (See also Control systems; 
Gaging; Inspecition; Nondestructive test- 
ing; Process control; Sampling; Statistics. ) 
81, 1567, 4335, 4393, 10714, 10795, 
11618, 12141, 12378, 13535, 13566, 
13735; 9013, 11560 (books). 


—- mechanies. (See also 


of en 11479. 
wave mechanics, 6556; 8221, 15197 (books). 
Quantum theory, 8223 (book). 


Proper func- 


Quartz. (See also Sand; Silica.) 741, 2197, 
2369, 4435, 4686, 6792, 8084, 8525, 
8859, 9905. 

Quenching. (See also Hardening; and under 
— materials or phenomena.) 7031, 

Quinaldine, detn. of N in, 4243. 

Quinoline, detn. of N in, 4243. 

p-Quinone, hydrogenation of, 4642. 

p-Quinone, benze-, 12562. 
R 
Radar. (See also Signals.) 959, 6603, 12842; 


5028, 8289, 9811, 11488 (books). 
Radiation. (See also Alpha-rays; Atomic nuclei; 
Beta-rays; Cathode rays; Cosmic rays; Elec- 


tromagnetic waves; Fluorescence; Gamma- 
rays; Irradiation; Light; Luminescence; 
Neutrons; Particles; ae pee Pro- 


tons; Radioactivity; X-rays; etc 
absorption, 500, 2100, 3262, 4860, 6384, 


biol. action, 11379. 
conversion into light, 14097. 


effects on materials, 778, 1734, 3264, 12289, 
12959. 


elec. current production by, 2188, 3679. 
shielding against, 895, 2907, 4306, 13491. 
tolerances and genetic effects, 3307, 9874, 
12967. 
Radiation chemistry. See Radiochemistry. 
Radiation detectors. (See also Cloud chambers; 


Counters; Ionization chambers; Photomul- 
tipliers; Radiation.) 14601 
Radiation meters. (See also Counters; Dosi- 
meters; Radiometers.) 5785, 8367, 11365, 
13498. 
Radicals. (See also Alkyl groups; Substitution; 
etc.) 768, 4662, 618 
alkyl, 11034, 14941. 
aromatic, 9472. 
ethyl, 6271, 6275, 6276 
free, 782, 1624, 1945, 6274, 9435, 9444, 


9473, 10922. 
hydrocarbon, exchange of, 4714. 
imine, 1872. 
methyl—see Methyl. 
phenyl—see Phenyl. 
propyl, 6273, 6277. 
trifluoromethyl, 11023. 

Radioactive substances. (See also Radioelements; 
and “as indicators’’ under Isotopes.) 484, 
486, 2988, 3334, 4366, 4626, 5591, 5648, 
6726, 10408, 15119. 

Radioactivity. (See also Counters; Isotopes; 
Particles; Radiation; Radioelements; and 
specific materials concerned.) 751, 2188, 
3599, 8367, 10504, 13498. 

Radioassay, 428, 4283. 

Radiochemistry. (See also Chemistry; Photo- 
chemistry; Radiation.) 775, 3598, 9367, 
14927 (book). 

Radio communications. (See also Communica- 
tions equipment; Hertzian waves; Signals. ) 
2196, 6629, 8253; 3706, 4985 (books ). 

Radioelemer.ts. (See also Isotopes; Radiation; 
Radioactive substances; the various bom- 
barding particles; and under the names of 
specific elements.) 2322, 2906, 5825, 8940, 


11554, 12988, 13984; 5793, 5794, 9014, 
14927 (books). 
Radiographs, auto-, 5748, 8366, 8975, 13482. 
Radiography. (See also Metallography; Non- 
destructive testing; X-rays.) 1549, 3542, 
4813, 5778, 7117, 7452 (book), 8940, 
10514, 14620. 
alpha-ray, 12146. 
auto-, 2601. 
beta-ray, 490. 
gamma-ray, 5691, 7367, 8986, 13497. 
micro-, absorption, 243. 
nuclear reaction, 5741. 
xero-, 458. 
X-ray, 5691, 7367, 8986, 12099. 
Radioisotopes. See Radioelements. 
Radiological monitoring, methods and _ instru- 


ments, 10561. 
Radiology, 5027, 11360Qa. 
Radiolysis, of hydrocrabons, 6279. 
Radiometers. (See also Radiation meters.) 1573, 
2933, 11293. 
Radiometric properties, of Th series, 
Radiophysies. See Physics. 
Radio waves. See Hertzian waves. 
Railroad equipment. (See also Locomotives.) 
517, 4414, 5547, 7471, 11984. 
Railroad rails, 3960, 4151, 415la, 4152, 4153, 


12766. 


4154, 4155, 4156, 4157, 4158, 4159, 
4160, 5319, 5744, 7011, 9017, 9988, 
10354, 11923. 

Railroads, 9125, 11514, 1/.38; 1053, 3778 
books ). 

Raman effect. (See also Light; Molecules; 
Spectra; Vibrations.) 6181, 6190, 11262. 

Ranque-Hilsch effect, 11280, 14103. 


Rare earth chlorides, 4665, 7762. 
Rare earth disilicides, 4700. 

Rare earth halides, 9305. 

Rare earth hexaborides, 12742. 
Rare earth ions, 6519. 


Rare earth metals. (See also Rare _ earths; 
Cerium; etc.) 4250, 6159, 8725, 9918, 
11622, 14242. 

Rare earth ores, resources of Brazil, 6783. 


101, 386, 3260, 6783, 6836, 8387, 
14242, 14531. 


Rare earths, 


9018, 12960, 


Rayen. (See also Cellulose; Fibers; Nylon; 
Textiles; Yarn.) 838, 3329, 12399. 


Light, infra-red. 
Light, ultra-violet. 
also Bonds; Catalysts; 


Rays, infra-red. See 
Rays, ultra-violet. See 
Reaction kinetics. (See 


Detonation; Heat of activation; Kinetics; 
Reactions.) 780, 3276, 3278, 3279, 3293, 
3409, 3411, 3423, 4600, 4635, 4695, 
4699, 6049, 6097, 6183, 6204, 6251, 
6291, 6347, 7868, 7881, 7883, 9315, 
10965, 12541, 12573. 

Reactions, chemical. (See also Catalysis; Chem- 
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istry; Condensation, chemical; Reaction 
kinetics; Synthesis; Transformations; and 
under the names of specific compounds.) 
6204, 7846, 7868, 9306, 9338, 9339, 
9340, 9349, 9378, 11035, 11056, 11448, 
12003, 13772. 

acid-base, 13809. 


addn., 3379, 6248. 
aromatic elimination, 7871. 
catalytic, 6047, 9428, 14925, 14932. 


cement-aggregate—see Cement, hydraulic or 
structural. 

chain, 9384. 

chain transfer, 13945. 

concerted displacement, 

Diels-Alder, 12533. 

eutectoid, 262. 

exchange, 6122, 7849, 7869, 7917, 


9314. 


9428, 
free radical, in soln., 11032. 
Friedel-Crafts, 14833. 
gas phase, 10979. 
graphic tracing of, 13885. 
Grignard, mechanism of, 9475. 
Guerbet, 7875. 
heterogeneous, 
at high pressure, 
hydrogen exchange, 9463. 
ion exchange, 10856, 12420. 
liquid phase, app. for, 6094. 
oxidation-reduction, 1883, 
oxyanion, with bases, 
photochem., 9484, 14877. 
pptn., end-point detn., 13448. 
pyrolytic, 9458. 
radiochem., in nuclear reactors, 
solid state, 4702, 12492. 
Szilard-Chalmers, 14883. 
water gas shift, 14675. 
Reactors, chemical. See Reactions. 
Reactors, nuclear. See Nuclear reactors. 
Reactors, turbo. See Turbines. 
Reagents. See Analysis; Chemical compounds; 
and under the names of specific reagents 
Rearrangements. (See also Isomerization.) 11055. 


1873, 10967, 
11078. 


12518. 


12747. 


Recorders, 8247, 10505, 12185. 
cathode ray, 13533. 
electronic, 13520. 
high-speed, 4342, 13514, 14602. 
Recording, magnetic, 6480, 6482. 
photoelec., 2209. 


Reerystallization, 264, 4106, 5370, 13230. 

Rectification, distillation. See Distillation. 

Rectification, electrolytic, 2181. 

Rectifiers, electric. (See also Detectors; Elec- 
tric circuits; Electron tubes; Inverters; Semi- 


conductors; and specific rectifying  sub- 
stances.) 986, 2202, 9787, 15236. 

blocking layer, 2204, 2856, 11352. 

contact, 12882. 

copper oxide, 936, 6618. 

crystal diode, 8272. 

dry, 512 

dry-cell, 2223. 

electrolytic, o -acueeen of, 2204. 

galena, 12 

permentam, “O45, 6640,, 9739, 9774, 12746. 

high voltage, cold cathode, 11443, 12897. 

mechanical, 2265. 

metallic, 6586, 9772, 11461. 

power, 12877 f 

selenium, 2133, 2190, 3646, 6618, 82837, 
8269, 9731, 11354, 14141. 

Recuperators. (See also Regenerators.) 3047, 

12204. 


Reducing agents, 
Reduction. (See 
and specific 


hydroperoxides as, 6281. 
also Carbon; Hydrogenation; 
substances reduced. ) 


chem., 780, 4692, 6111, 6234, 6251, 6295. 
electrolytic, 1430, 4281, 9385, 11037. 
Refining. See Metallurgy; Metals; Petroleum re- 


fining; and specific substances refined. 
Reflectors. See Mirrors. 
Reformatsky reagents, 14597. 


Reforming. See Aromatization; Dehydrogena- 


tion; Gasoline; Hydrocarbon oils; Hydro- 
carbons; Petroleum refining 

Refraction. (See also Optical properties; X-rays.) 
2102. 

Refractive index. (See also Birefringence.) 
2921, 6388. 

Refractometers. (See also Interferometers.) 479, 
2849, 2916. 

Refractories. (See also Bricks; Ceramic bodies; 
Clays; Heat resisting materials; Insulation, 
thermal.) 385, 555, 606, 625, 1510, 2331, 


4519, 4540, 5558, 5998, 7398, 7597, 
8859, 9932, 10712, 10736, 10738 (book), 
10818, 12246, 12338, 13451, 13692. 

alumina, 3096, 5950, 7631, 9133, 10682, 
12314 


7583, 10682, 


7631. 


alumina-silica, 7589, 9133, 
14772. 


alumina trihydrate, 
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ictories Refractories VOLUME 1, 1952, SUBJECT INDEX Rubber 

a = 

Reaction | basic. for foundry furnaces, 607 as finishing agents, 4761a. Roses, culture in Britain, 9645 (book). 

ms; and for blast furnaces, 3821, 3825, 5936, 13692. for floor tile, “color index” for, 1715. Rosin. (See also Naval stores; Resin avids; 

pounds, ) for boiler furnaces, 9136. fluoro-, formation, 7887. Resins.) 3522, 4589, 11996. 

» 9339 borides, 5950, 12326. furfural, uses of, 9538. Rosin acids. See Resin acids. 

11448. ( carbides, 5950, 7582, 12326. furfuryl alcohol, 14992. Roughness. See “finish” under Surface. 
carbon, 7595. for glass laminates, 4528, 11108. Reyal Dutch Petroleum Company, 14272 (book). 
carborundum, 10681. heat resistant, 11105, 11106. Rubber. (See also Elastomers; Tires.) 358, 834, 
cement, 3098, 4504. ion-exchange, 721, 6236, 10452, 10856, 840, 847, 2024, 2026, 2033, 2036, 3493, 
chrome-magnesite, 7626. 10956, 11028, 12473, 14942. 3494, 3511, 4251, 4777a, 4791, 4792, 
. coatings, 617, 1283, 1741, 2413, 4497, 4539, for lacquers, 11165 (book). 6369, 7991, 8002, 11137, 11141, 11145, 
aulic or 7062, 7608, 8579, 12312, 12322, 13185, natural, paper oe atography of, 11111. 11148, 11149, 12646, 14779, 15007; 6704, 
14393, 14756, 14769. for paper, 821, 8006, 15022 (books). 
for coke ovens, 7587, 9136. perchlorovinyl, oss. abrasion, 837, 4774, 4787. 
concrete, 5955, 9146, 12327. phenol, 7949. accelerators for, 2031, 12636, 14560. 
| corundum-carborundum, 10682. phenol-formaldehyde, 3417, 7944, 9532, adhesion to fabrics, 838. 
crucibles, 5084, 12326, 13044. 11040. adhesives, 9576. 
| for cupola furnaces, 607, 3896, 7638, 9976, phenolic, 1585, 2011, 3429, 4747, 9533, aging of, 2032, 7992. 
9428, 11657. 9534, 9728, 12588, 13937. analysis, 839, 3515, 4270, 5604, 7343, 
dolomite, 1744, 6847. polyamide, 3487, 6310. 10414, 12079, 12080. 
firebrick, 4531, 5944, 7596, 7601, 7609, polyester, 7962, 11106, 12580. antioxidants for, 14560. 
7610, 13680. polyethylene, oxidation of, 9508. bonding agents for, 12001. 
fire clay, 10724, 13672. polyvinyl butyral, 11121. coagulants for, 6362. 
for glass, 623, 625, 1708, 1749, 4544, 5980, silicone, laminating and molding, 63 compounding, 6372, 9567. 
9133, 10685, 10710, 10712, 12339, 13692. tetrafluoroethyle ne, LIL115. curing, 8005, 9566. 
graphite, 1119, 1754, 13044. urea-formaldehyde, 793, 794, 8438. cyclized, 11146, 
insulating, 3101. vinyl, 216, 797, 14969, 14975. deformation behavior, 4772, 13957, 14008. 
joining to metals, 8525. vinyl silicone, 11086. elasticity, 3499, 6364. 
for ladles for molten steel, 1740, 3856. of wood finishing, 4799. extrusion, 7982 (book), 16232. 
magnesite, 4543. Resistivity. See electric resistance. fillers—(see also Carbon black.) 2030, 4781, 
metallic, 13112. Resistors, electric. See Electric resistors. 4784, 6366, 7999, 9572, 11126, 11135, 
for metallurgical furnaces, 12316. Resonance indicator, 9775. 12637, 12639, 15015. 
for mixers, hot-metal, 4550a. Resonators. (See also Cavity resonators; Elec- films, 11130, 11132. 
mullite, 3096, 10681. tric circuits.) 6611. foam, 3427, 4773, 7993, 8000, 11100. 
) nitrides, 5950, 12326. Resources. See Economic surveys; Materials; fracture mechanism, 13911. 
for open-hearth furnaces, 1136, 2405, 3107, Minerals; or under the names of specific guayule, mol. wt. of, 841. 

’ § i , 3841, 4512, 4548, 4549, 4550 countries, materials, or processes con- hard, 15011. 

4551, 5101, 8400, 13692, 14293. cerned. hardness testing, 4794 (book), 13974. 
periclase, for rotary kilns, 14766. Response. See Electric properties; Electronic hevea latex, 8004, 9568, 12630, 12647. 
phosphate bonding in, 4504. networks. latex, 2032, 2034, 3506, 3514, 4777, 4778 
protective coatings for, 13691. Retorts. (See also Carbonization: Chemical 6370, 6373, 6378, 7992, 7996, 7998, 
reaction temps. between, 1711. equipment; Coke ovens.) 12232. 8000, 9577, 9578, gee 11132, 11139, 
reheat tests and behavior, 608, 5944. Rhenium, detn. of, 4278, 11600. 13959, 13961, 1396 14218, 15012, 

rounds, silica, 421, 4548, 7626, 9133, 10682, 10685, Rhenium alloys, cobalt-, 2542. 15013, 15014, 15015. 

‘agents 14751. ——. iron-, 2542. lignin-reinforced, 3497. 

11055. ) silicides, 5950. _ Rheology. See Flow. longitudinal vibrations of, 842. 

silicon carbide, 552, 615, 4518, 6965, 13681. Rheometers, 5728. low temp. behavior, 11127. 
sillimanite, 9144. Rhesus monkey, reproductive cycle of, 9874. mastication, 12643, 13966, 13968. 
for steel ‘plants, 3107, 7626, 7637. 7638, Rhodium. (See also Platinum metals, 2775, mechanical testing, 10242. 

9153, 9154, 9163, 13704, 14763. 2781, 5592, 6251, 7077, 7161, 8893, n-methylimide, addn. to, 847. 
for temps. over 3000°F, 3102. 9863. in mining, 6374 (book). 
for temps. over 4000° F, 12326. Rhodium alleys, palladium-. 13252. mixts., 6367, 9582, 9583, 12648. 

0. testing, 4531, 7601, 10724. Rhodospirillum rubrum, 14939. oil-enriched, 2035, 12628 

thermal expansion, 625. Rhombifoline, 6259. oxidation, 6362, 7983, 9555, 12642, 12644. 
thermal shock resistance, 5934. Riboflavin. See “Be” under Vitamins. ozone crack depth analysis, 9559. 
Elec- zirconia, 5926, 5955a, 10703. Rigging. See Foundry practice. peptized, commercial use of, 7997. 

: Semi- Refractory materials, sepn. by sink-float process, Rigidity, measurement of, 13537. primary reactions in, 7990, 13968. 

+ sub- Ring compounds. See Cyclic compounds. properties, 824, 2022, 3509, 4779, 6359, 
Refrigeration. (See also Cooling.) 6075, 10627. Risers. See Foundry practice. 9554, 9557, 9558, 9561, 9564, 9579, 
Regenerators, for gas turbines, 12271. Rivanol, 12083. 11134, 11148, 12645, 12649, 13970, 
Regulators. (See also Controllers; Electric regu- Riveting, of aluminum, 5255 (book). 15016. 

( lators; Flow regulators.) 8933. electronics in, 1506. reclaim, 15019. 
Relaxation, elastic, in CS:, 716. Rivets. (See also Fasteners.) 130, 13561, 14363. reinforcement, 4781, 7999. 
elastic, of liquids, 717. Reads. (See also Civil engineering.) 6771 research, 12627, 12635. 
Relays. See Electric relays. (book), 10875. resources, 12629. 
| Replica techniques. See Microscopy Roasting. (See also Kilns; Metallurgy; Ores.) rheology of solns. of, 846. 
Reports. See Literature. 5667, 6054. sheet, fabrication of, 3491. 
12746. Research. (See also Laboratories; Literature; Rockefeller foundation, 1950 annual report, silica pigment in, 2031. 
397. Patents; and specific industries, materials 3779 (book). sponge, hardness tests on, 13974 
rocesses, or products.) 6706, 6746, 9859, directory of fellowship awards for years statistical mechanics of, 9569. 
1537, 14252. 1917-1950, 8363 (book). structure, 3508, 4791, 6366, 9579, 12645. 
in Africa, 2306. Rocket motors. (See also Jet propulsion.) 594, sulfonation of, 3513. 
8237, in America, 1062, 5021. 601 (book), 3057, 4491, 5892, 5893, titanium pigments in, 4789. 
in England, 582, 11548. 9097, 10668, 14715, 14716, 14717, 15113. trace elements in, 13972 

3047, industrial, 2336, 3742, 6745, 11548, 12973; Rocket propellants. (See also Fuels.) 580, 1670, tubes, 4788, 12634. 

11561, 15308 (books ). 3056, 3060, 3207, 9095, 10678a, 14736. veloonins ation, 4783, 4793, 7992, 8003, 

: in Netherlands, 11553, 11556. Rockets. (See also Aircraft engines; Guided 12641. 

ation; Royal Canadian Air Force, 11539. missiles; Projectiles; Space vehicles.) 304, vulcanized, 2027, 2029, 2030, 4270, 4785, 

in Switzerland, 11561 (book). 1665, 1693, 1699, 3049, 3058, 3059, 6361, 6362, 7989. 

6295. Research institutes, future of, 6712. 3070, 8079, 9099, 9108, 12264, 12267, zine oxide in, "5657. 

‘ Resilience. See Elastic properties. 14729, 15179. Rubber chemicals, 10395. 

m Te- Resin acids, equiv. wts. of, 7900. Recks. (See also Geology; Minerals; Petro- Rubber compounds, 111536, 13969. 

d. Resinous products. See Phenol; Pitch; Plastics; graphy; Petrology; Silicates; and specific Rubber industry, color in, 9548. 

Resins; Rosin; Rubber, synthetic; etc. types of rocks.) 14262 (book). nylon in, 13960. 

Resins. (See also Araldite; Melamine; Plastics; analysis, 1454, 5670, 14527, 14573. petroleum in, 692. 

ena- Vinyl compounds.) 3453, 3489, 4528, Rockwell testing. See Hardness testing. Rubber oxides, 3492. 

'ydro- 4561, 4763, 4808, 4810, 6337, 7616, Rod mills. (See also Crushing and grinding.) Rubber ozonides, natural, 13967. 

7951, 11073, 13928, 13929; 4771, 9553 11584. Rubber plants. (See also Guayule; Hevea bra- 

rays.) | (books ). Rolling, cold, 3912, 3913, 8462, 8463, 11673, siliensis; Kok-sagyz; Tau-sagyz.) 11257 

acrylic, 829. 13090, 14325, 14529. ( book ). 

nce.) aldehyde, 7698. Rolling, of metals. (See also alloys, metalforms, Rubber, synthetic. (See also Neoprene; Resins; 

alkyd, 3469, 3471, 4721, 12429. metals, or products.) 99, 102, 106, 1174, Rubber; Thiokols; Viny! compounds. ) 2028, 
479, amino, 8018. 1180, 1181, 1392, 2460, 2464, 2469 4251, 4780, 6363, 9571, 13963, 15009. 
anion-exchange, pony (book), 3902, 5168, 5171, 6916, 6921, Buna S, 844, 3496, 6362, 9560. 
odies; cation-exchange, 3323, 7757, 12416. 6924, 8465, 8466, 8470, 9988, 9990, butadiene, 2021, 3510, 3512, 9556, 9570, 
ation, for coatings, 3487, 6325, 8018, 8021, 8023, 9994, 11668, 11674, 11675, 11677, 13040, 9580. 
2331, 9597, 9603 (book). 13074, 13078, 13084, 13123, 13285. butadiene—styrene, 9575, 9581. 
7597, cresylic, 4747. Rolling mills. (See also Metalworking; Soaking butyl, 3505, 4790, 13956, 13965. 
ook ), for embedding electronic components, 8238, pits.) 103, 2457, 3840, 3902, 3907, 3910, cold, 3188, 3495. 
)2. 11101, 3912, 3914, 6921, 6924, 8476, 9981, GR-S, 7988, 9562, 11131, 11133, 12596, 
682, epichlorohydrin, 6325. 9987, 11668, 11672, 11675, 11678, 13076, 12640. 
ethoxyline, 437, 813, 3474, 4765, 13948, 13078, 13084, 14328. hard, applications of, 3504. 

682, 13949, 14990. Rolling textures. See “deformation” under Struc- latex, 3501, 3526, 4805, 6365, 6373, 13964. 
for fabrics, 830, 6309. ture. nitrile, 3497, 13931. 
for finishes, 8009, 9502, 11154. Reofing materials. See Building materials. phenolic, properties of, 3502. 
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polyacrylic, 8001. 
‘Polysar Krynol”’, 6371. 
properties, 838, 3498, 3509, 4772, 4786, 
11140. 
silicone, 845, 3490, 4776, 11127. 
Rubeanic acid. See Oxamide, dithio-. 
Rubidium. (See also Alkali metals.) 395, 1468, 
4006, 4143, 6516, 7159, 12066, 13464. 
Rubidium alloys, caleium-, 2656. 
bidi comp ds, 6233, 9306. 
Ruling engines. (See also Diffraction gratings.) 
9871. 





Ruminants. See Livestock. 
Runners. See Foundry practice. 
Ruptures. See Fractures. 
Russia. (See also Moscow.) 
book publishing in, 9886. 
coal af 3734. 
distortion of statistics in, 11535. 
economy, 15265; 1078, 2346, 2351, 3739, 
9876, 9879, 11575 (books). 
electrification of, 6695. 
escape of Peter Pirogov from, 11567 (book). 
financial system, 1076 (book). 
five year plan, 15268. 
foreign trade of, 9874 (book). 
foundry industry, 6876. 
geography, 9891, 11580 (books). 
history, 9888 (book). 
iron ores in, 27. 
machine tools in, 13091. 
military potential, 9876 (book). 
negotiating with, 9877 (book). 
non-ferrous metals in, 9015 (book). 
people of, 2346, 6747 (books). 
leum in, 9873. 
population of, 9850, 9882. 
science in, 6707, 8332, 11536, 11547. 
scientific language, 5042 (textbook). 
small arms, 664. 
tractor fabrication in, 8593. 
welding in, 8536. 
Rust. See Corrosion; Iron oxides. 
Ruthenium. (See also Platinum metals.) 7161, 


9863. 

Rutile. (See also Pigments; Titanium oxides.) 
3308, 3327, 14081. 

Rye. (See also Cereals; Grains.) 11188, 14029. 


s 
$-816 alloy. See Cobalt alloys, chromium-Cb- 
Fe-Mo-Ni-W-. 
Sabattier effect. (See also Photography.) 14215. 
Safety. See Industria! safety. 
Safety factor, of elastic-plastic body in plane 
strain, 1783. 
Saggers, 7625, 9171, 12313. 
Salicylalamine, 7356. 
Salicylic acid, thie-, 4260. 
Salt. See Sodium chloride. 
Salts. (See also Electrolytes; and under the 
names of specific salts or classes of salts.) 
basic inslo., pptn. curves and soly. products, 
13810. 
inorg., resources of, 2295. 
Salt spray testing, 2750, 4227, 5553. 
Sampling. (See also Analysis; Quality control. ) 
4364, 8974, 13553; 9916, 12189 (books). 
of coal, 2. 
of coal mining gases, 5626. 
of metals and ores, 7347. 
of mine data, 5639. 
of solid materials, 5772. 
Sand. (See also Aggregates; 
Silica. ) 
beneficiation, 2373, 5067, 12998, 14278. 
for glass, 2373, 5067, 14286. 
oil, recovery from, 10836. 
Sanitary chemicals. See Chemicals. 
Saponification. (See also Detergents; Hydrolysis; 
Soaps.) 1441 
Sardine oils. See Oils. 
Saws, 1209, 7667, 13089. 
Seale removal. See Pickling. 
Sealing, of metals, 8806, 13392. : 
Scanning generators. (See also Electronic equip- 
; Sweep frequency generator; Time 
bases.) 1037 (book). 
Scheelite. (See also Tungsten ores.) 14273. 
Schlieren photographs. (See also Wind tunnel 
testing; and “Schlieren” under Photo- 
graphy.) 5250, 6491. 
Schnadt toughness test. (See also Toughness.) 
2689 


Foundry sands; 


Science. (See also Biographies; Dictionaries; 

Literature; Technology.) 

applied, European cooperation in, 9872. 

applied vs. pure, 6711. 

growth of ideas of, 1084 (book). 

history of, 9878 (book). 

or problems posed by, 14266 
(book). 


in Russia, 6707, 8332, 11536, 11547. 


Scientific organizations. (See also Laboratories; 
Research; Science; Trade associations. ) 
directory of international, 11581 (book). 
technical societies in Switzerland and Great 
Britain, 11549. 
Scientific publications. See Literature. 
Scintillation counters. See Counters. 
Scintillation substances. (See also Anthracene; 
Counters; Phosphors; Stilbene.) 2103, 2909, 


15124. 
Selerotium delphinii Welch, 11211. 
Scopoletin, 12713. 


Scoring resistance. See Wear resistance. 

Seotland, scientific survey of south-eastern, 
11577 (book). 

Serap metals. (See also Wastes; and under 
specific alloys and metals.) 54, 8324; 540, 
8428 (books). 

iron, 2292, 6878. 

recovery of, 1048, 2327, 3724, 8324. 
steel, 3842, 6906, 15290. 

swarf, 2408. 

Sereening apparatus. (See also Sizing.) 2361, 
15086 


Serews, 10755, 13185, 13561. 
Scrubbers, lab., for absorption studies, 3229. 
Seals, hermetic, elec., 6590. 
mechanical, 650, 656, 4569, 13739, 14726. 
Season cracking. See Stress corrosion. 
Sea water. (See also Ocean.) 
desalting of, 14886. 
evaporation by solar energy, 7730. 
as source of fresh water, 13751. 
as source of magnesia, 5958. 
Sebacic acid, 4806, 6069. 
Secondary emission. See Emmission. 
Secondary metals. See Scrap metals. 
Sedimentation. (See also Centrifuges; Particles; 
Separation.) 6761 (book), 8947. 
analysis, with Kelly tube, 8937. 
app., for industrial waste treatment, 1602. 
— size measurement by, 463, 7349, 
25 


Seeds. (See also Plants.) 

germination, 12704, 14006. 

testing, 3542. 

treatment, 11170, 12704, 13996, 15052. 
Seignettoelectricity, 4893, 8149, 8181, 1277 
Seignettoelectric properties, of titanates, 2075, 


Seignettoelectric substances, 4895, 6174, 11358. 
Seismograph, vibration pick-up for, 10495. 
Selenates, basic alkali, 6199. 
Selenic acid, 723, 14951. 
Selenides, di-, unsymmetrical, 10923. 
Selenious acid, 2792, 9301. 
Selenium, analysis, 1492, 5666, 7361, 8826. 
coatings, 7069. 
diodes, 14182. 
liquid, properties, 1320, 9666, 15174. 
mercury diffusion into, 4185. 
org. chemistry of, 9440. 
in porcelain enamels, 9139, 10690. 
properties, 1320, 4133, 5399, 5437, 8127. 
recovery from dusts and fumes, 4424. 
rectifiers—see Rectifiers. 
semiconductors, 9776. 
single crystals, 8619. 


structure, crystal, 7768, 8619, 14423. 
thermal instability, 15162. 

toxicity, 875, 1055. 

transformations, 8170, 8619, 14430. 


Selenium alloys, thorium-, 11810, 13197. 
Selenium bromide, 14951. 
Seleni comy ds, 767, 3398, 4855. 
Selenium hydride, 13859. 
Selenium oxychloride, 4243. 
Selenium oxyfluoride, 9335. 
Selenium tetrafluoride, 9335. 
Semicarbazones, thio-, 11220. 
Semiconductivity. (See also Conductivity, elec- 
trical; Semiconductors.) 6530. 
Semiconductors. (See also Cells, photoelectric; 
Conductors, electric; Rectifiers; Semicdn- 
ductivity; Transistors.) 290, 919, 920, 932, 
2088, 2130, 4133, 4928 (book), 6468, 
8144, 8147, 11344, 11876, 12744, 12794, 
12880, 14054, 14080, 14083, 15173. 
adsorption on, 11372. 
cadmium sulfide, 887, 6469. 
cermets, 3616. 
cuprous oxide, 11278. 
as detectors of X-rays, 12809. 
germanium—see Germanium. 
high-frequency behavior, 14105. 
industrial applications, 6543, 9776, 14094. 
intermetallic compds., 8171. 
intrinsic, 2138, 2139. 
noise in, 3621, 15202. 
oxide, 913, 4900, 11288, 11321, 15171. 
in oxide cathodes, 12881. 
partially degenerate, 11352. 
photoelece., 2131, 11362. 
radiation absorption, nuclear, 2100, 2132. 
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selenium, 9776. 
Separation. (See also Analysis; Crystallization; 

Distillation; Filtration; Flotation; Osmosis. 
Precipitations; Sedimentation; Separators.\ 
10925, 13860, 14899. ’ 

by distn., 6215. 

of fluids by permeable plastics, 1854. 

of ions by ion-exchange, 6198. 

low temp., 14829. 

performance of cascades, 6492. 

sink-float process, 11596. 

by thermal diffusion, 3189, 7837. 

Separators. (See also Centrifuges; Distillation 
apparatus; Filters; Screening apparatys. 
Sedimentation; Separation; Washing.) ° 

centrifugal, 9232. 

cyclone, 3791, 3795, 
11594. 

fluidized, 7686. 

magnetic, 3097, 14284. 

Sequestering agent, 1824. 

Serratia marcescens, 13888. 

Serum, 7312, 7313, 8897, 
13446, 13453, 14566. 

Servomechanisms. (See also Computers; Control 
systems; Magnetic amplifiers; S 
tems.) 1522, 2871, 2897, 4347, 49375 
5797 (book), 11408, 12892, 13550, 14583) 

a.c., 1576, 2251, 12893. 
analysis, 2871, 4348, 7394. 
computers for, 1507. 

design of, 2251, 11402a, 
hydraulic, 8933, 14576. 
industrial applications, 153 
_ 8955, 8992, 10503, 1051 
instrument, 12894. 

position control, 5700, 7384. 
position indicating, 12186. 
saturating, 1577. 

stability of, 7418. 

transient performance, 9005. 
varying-element, 9004. 

Servometer, 8236. 

Servomotors, hydraulic, 13562. 

Servo systems. (See also Amplifiers; 
mechanisms.) 975, 2871. 

comparators, 3614. 

for heterodyne oscillators, 2266. 
multi-dimensional, 2873. 
sampling, 456, 9008. 

Sewage. (See also Wastes; Water poll 
432, 536, 1604, 5837, 5841, 9032, 11630 
15311 (book). " 

Sewer pipe, ceramic, 9177, 

concrete, 1747, 2007. 
jointing compd. for, 9549. 
Shafts. (See also Couplings; Machines; Torque 
coupled overhung, 4572. 
coupling of, 1792. 
large-diameter, 11863. 

Shale oils, 3218, 6058, 6068, 
6405, 7698, 9271, 10609, 

Shales, of New York State, 

oil, 1646, 3019, 3027, 
12052, 14833. 

Shear testing. (See also Testing.) 

Sheep. (See also Livestock.) 6404. 

Sheet metals. (See also Alloys; Metals; and 
under the names of specific alloys o 
metals. ) : 

composites with plastics, for microwave com- 
ponents, 9732. 

corrosion, atm., 8799, 8814. 

Seeation by, 11826. 

orming, 5181, 6927, 6932, 69 7 
ae 41, 8487, 

stamping, 13106. 

ees ae (tee also under specific me 
erials or products.) 83, 89, 9954, 647, 
12963, 14317, 14318. " 

Ships, aluminum and alloys in, 
5807, 12194. 

a spraying of, 14398. 

cathodic protection of, 1411, 27 7264, 
5576. | a 

coatings for, paint, 1411, 2743, 15028. 

corrosion of, 1411, 2743, 10351. 

failures in, 4341, 10270. 

fractures of welds in, 13356. 

riveting ‘of, 3976. 

strength testing of structural members, 13294. 

stresses in, 4166, 4195. 

welding of, 3976, 10032, 11721, 13127. 

zinc spraying of, 14398. 

Shock absorbers. (See also 
2941, 14788. 

Sheek testing. See Impact testing. 

Sheck waves. (See also 


4594, 10584, 1081). 


10427, 11207 


13737. 


2867, 7436, 


), 
a. 


Servo- 


10711. 


6083, 

12409. 
9854 (book). 
3214, 10621, 10835, 


6086, 


11900. 


2978, 4417, 


Vibrations.) 645, 


Shoes. (See also Adhesives; Leather; Rubber.) 
4787, 6330. 

Shortness, cold. See Brittleness. 

Shortness, hot. See Plastic properties. 


Aerodynamics; Ex 
plosions; Waves.) 938, 2102, 2148, 4439, 
6501, 10474, 11385, 12748, 15144, 15185. 
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Shrinkage VOLUME 1, 1952, SUBJECT INDEX Soil 
Shrinkage. of structural clay bodies, 1704. applications, 9863. blast furnace, 2417, 5549, 6808, 6853. 
Shrink fits. See Fits. bismuth plating of, 13165. ferrous, 6, 26, 1108, 9931, 9932, 11615. 
Siderite. (See also Iron ores.) 3804, 6812. bonding to glass, 15212. open-hearth, 1120, 5124. 
Sieves. See Screening apparatus; Sizing. cathodes, H evolution from, 6154 titanium, 13032 
Signal Corps, wire and cable research program, cathodic sputtering, 194, 11844. Slag wool, manuf., 7627. 

coatings, 1334, 4021, 8575, 8576, 10184, Sliding contact. (See also Bearings.) 640. 


Signals. (See also Communications equipment; 
Detectors; Electronic networks; Pulse; Ra- 
dar; Radio communications; Telemetering 
system; Television.) 4967, 8248, 82658, 
8285, 12888, 12889, 12899, 12908. 

Silane. (See also Silicon hydride.) 6125, 6250, 
11107. 

Siliea. (See also Quartz; Refractories; Sand. ) 

analysis—( See also “analysis” under Silicates. ) 
8859, 8906, 10460 (book). 

evapn. of, 6226. 

as filler for rubber, 11144. 

fused, 1750, 3105. 

gel, 709, 1482, 1738, 4634, 5599, 6186, 
6266, 10817. 

ee 896, 1750, 3100, 3105, 6792, 
12493. 

purification by froth Setation, 5066. 

reaction with lime, 1248 

reduction of, 8416, s438. 

solns., 14895. 

system: alkali oxides—, 12340. 

system: AleO;s—CaO-, 1718. 

system: AleO;—CaO-—FeO-—, 9153. 

system: AlvOs—TiO: 10689. 

system: CreO;-FeO-, 13209. 

system: CusO—, 10890. 

system: FeO-—FeS—, 12527. 

system: LixO-; KeO-; and Na-O-, 9135. 

system: MgO-CaO-T iO: 10736. 

system: NasO —B:O 7611. 

system: Nae-FeO-, 12341. 

system: NacO—Pb—, 7860 (book). 

Silicates. (See also Base-exchanging compounds; 


Silicon com- 
1709, 2759, 
27, 10951, 
14752, 


Fluosilicates; Minerals; Rocks; 
pounds; Slags.) 613, 619, 
4640, 6109, 10333, 10902, 109 
11010 (book), 13024, 13773, 
14855. 
analysis—(See also 


“analysis” under Silicon. ) 


2786, 5629, 5651, 6742 (book), 8869, 
12035, 14527. 

Silicie acids, poly-, 10962. 

Silicides, 5950, 9864. 

Silicon, 2420, 6534, 7125, 7866, 13716 

analysis—(See also “analysis” under Silicates. ) 

396, 2813, 4280, 4289, 4300, 5594, 8842, 
8860, 13450, 13458. 


chemistry of, 11010 (book). 





coatings, vacuum-deposited, 13247. 
hardness, hot, 1367. 
phys. properties, 3261, 5344, 7152, 8138, 
10166, 12821, 13247. 
production of, 8416, 8422 
as semiconductor, 2132. 
system: N-—, 2613 
thermodynamic properties, 1939. 
twinning in, 2706. 
in wheat, 6447. 
Silicon aldehydes, 13896. 
Silicon alloys, aluminum-Fe-, 11830, 115845, 
13273. 
, aluminum-Mn-, 11799. 
—_——, copper-, S715. 
——, iron-, 269, 2824, LOGI, LIS48. 
—_——, molybdenum-, 8640, 10060. 
——, nickel-, 5335. 





titanium-, 13024. 
. tireonium-, 1322 
Silicon carbide. (See also 


> 
3. 
Abrasives; 





Carborun- 


dum.) 124, 552, 615, 897, 1356, 4518, 
5337, 5339, 5373, 5384, 5950, 6965, 
7lll, 7127, 8618, 8906, 10148, 11604, 
11802, 13194, 13681. 


Silicon chloride, 6250 


ilicon compounds. (See also Aluminosilicates; 
Fluosilicates; Silicates; Silicones.) 1687, 
7866, 9483, 13892, 13901. 

Silicon dioxide. See Silica. 


Silicone rubber. See Rubber, synthetic. 


Silicones. (See also Silicon compounds; Si- 
loxanes.) 358, 6241, 6336, 13936, 14596, 
14781. 


Silicon ferrite. See Ferrites. 
Silicon hydride (SiH,). 
13859, 13901. 


(See also Silane.) 


Silicon irons. See Cast irons, alloy, silicon-; or 
Iron alloys, silicon-. 

Silicon monoxide, 896, 14904. 

Silicon oxyhydride, 3428. 

Silicon steels. See Steels, alloy, silicon-. 

Silicon tetrafluoride, 10936. 

Sillimanite, 9144, 12349, 14879. 

Silexanes. (See also Silicones.) 12576, 14976. 

Silumin. See Aluminum alloys, silicon-. 

Silver, adsorption of O on, 2679, 8684. 
analysis, 388, 1458, 2790, 5617, 8825, 


10434, 14544. 


11790, 13855. 
coatings on, 5302, 10351. 
condensation of vapor, 1335. 
in copper—creep and softening effects, 315, 
13291. 
corrosion, 
14516. 
creep, 14472. 
diffusion, self, 8647, 14426. 
economic trends, 4999. 
electrodeposits, 2553, 
13161, 14383. 
electrode potential, 7777, 9350, 
electrodes, 10151. 
electropolishing, 11788 
embossing, 12916. 
fabrication, 9863. 
films, 1322, 14389, 
mech. properties, 5513, 
melting, a 11609. 
passivation, 7258. 
phys. prope rties, 283 
3570, 1 
9863, 
plating, 207, ) 
10792, 13161, 1 
polishing, 14396. 
powder, 2485 10020. 
recovery, 5076, 8408, 
recrystallization, 2643. 
refining, 5103, 14295. 
resonance lines, 2465. 
single crystals, 1295, 4037. 
solder, free-flowing temp., 2497. 
soln. heat in molten Sn, 13260. 
structure, crystal, 10542. 
surface tension, 275, 7147, 
system: AgNO, 8647. 
system: H.O-, 9404. 
thermodynamic properties, 13 
vapor deposition of, 260, 
vapor pressure, 35. 
viscosity, 4115, 5447. 
water-vapor adsorption on, 
wear resistance, 14780 
welding, resistance, 1236. 
zinc-ion adsorption by, 7158, 8671. 
Silver acetylide, soly. in acids, 11057. 
Silver alloys, resistivity, 10165. 
thermal cond., 14435. 
Silver alloys, aluminum-, 115834, 
cadmium-, 8718. 
. copper-, 1397, 5511, 11815. 
copper-Au-, 1393, 8691. 
gold-, 1325, 2656, 4119, 
indium-, 8718. 
lead-Zn-, 7120. 
nickel-, 4131. 
palladium-, 5435, 
tin-, 8718. 
titanium-, 8642. 
. zine-, 274, 5333. 
Silver aluminum hydride, 
Silver bromide, 1940, 2135, 
Silver chloride, soly. in HO, 
Silver compounds, 9404, 9529. 
Silver cyanate, 9419. 
Silver dithiozenate, 12072. 
Silver flueborate, 12470. 
Silver halides, 4697, 14115. 
Silver iodide, 6149. 
Silver nitrate, conductance and fluidity of, 
6138, 8647, 9406. 
Silver nitrite, 11019. 
Silver ores, 4, 17, 59, 
Silver peroxide, 423. 
Silver sulfide, elec. cond., 4886. 
Silverware, polishing, mech., 190. 
Simulation, in system design, 1002. 
Sintering. See Ceramic-Metal combinations; 


2747, 9404, 9863, 10332, 13396, 


7094, 8010, 11919, 


9404. 


14454. 
9863. 


2668, 


322, 2097, 
7 8138, 


7, 7158, 
, 14449. 
7064, 10059, 


12997. 


8684. 


> 
‘ 


11838. 





5446, 13260. 


11836. 





9393. 
4637. 
7785. 


4630, 


1091, 2407, 6796, 11620. 


Ores; Powder metallurgy; Powders; and 
under the names of specific materials or 
products. 


Size reduction. See Crushing and grinding. 
Sizes. (See also Adhesives. ) 
for nylon yarn, 6351. 
for paper, 820. 
Sizing. (See also Crushing and grinding; Screen- 
ing apparatus. ) 


of crushed solids, 8365. 

Skin friction. (See also Aerodynamic heating; 
Heat transfer.) 2951, 4918, 9696, 12806, 
12807. 

Slags, 1718, 3116, 5082, 8404, 9917, 9944, 
10530, 138495, 14901, 14908. 

analysis, 387, 421, 4287, 7348, 8860, 8872 
10449, 10460 (book), 12077, 12081, 
13451. 
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Sludges. (See also Wastes; and specific materials 
and processes involved. ) 
hospital, radioiodine in, 536. 
recovery from coal cleaning plants, 5060. 
Slurry. See Filtration; Sludges. 
Smelting. See Metallurgy; Ores; and specific 
metals, ores, and processes involved. 


Smithsonian Instiute, June 30, 1950, annual 
report of board of regents, 3768 (book). 
1951 annual supplement to series, 8359 

( book ). 

Smoke. (See also Air pollution; Dust; Fumes.) 
1592, 1598, 1613, 1655, 1656, 1657, 
2985, 2989, 4423, 7478, 7486, 9026, 
9038 (book). 


Smoke Prevention Association of America, Inc., 
proceedings, 5840 (book). 

Smoke stacks. (See also Smoke.) 2990. 

Smoke tunnel, 10464, 

Smut. (See also Fungi.) 6451 (book), 15053. 

Seaking pits. (See also Rolling mills.) 47, 
8472, 11614. 


Seaps. (See also Cleaning compositions; Deter- 
gents; Saponification.) 631, 6064, 6101 
(book), 7299, 7433, 7900, 13986. 


Seda. See Sodium carbonates; Sodium hydroxide; 
Sodium oxide. 
Seda ash. See Sodium carbonate. 
Sedium, 1117, 1708, 1887, 2682, 3368, 
7460, 12195. 
analysis, 386, 1465, 5629, 
13481, 14611. 
as coolant, 4402, 5556. 
ions, 6108, 6115, 6131, 
phys. properties, 940, 
5436. 


7215, 


1468, 13446, 


9905. 


1318, 3570, 5408, 


reactions, 1317, 1956, 10949, 11057a. 
viscosity, 4115, 14906, 
Sedium acetate, 9387. 
Sedium alginate, viscosity, 
Sedium alloys, aluminum-Ge-, 
. lanthanum-, 7121. 
. lead-, 5351, 8666. 
lead-Hg-, 8689. 
. potassi . 1317, 
. tin-, 2663. 
Sedium aluminate, viscosity of solns., 
Sedium aluminosilicates, 1095). 
Sedium aminoethoxide, 12020. 
Sedium benzoate, 1420, 8791. 
Sedium beryllium fluoride, 7841. 
Sedium bicarbonate, 92536. 
Sediam bromide, 3236, 10895, 
Sedium carbonate, 9394, 10895. 
Sediam cetyl sulfate, 5050. 
Sedium chlorate, 3277. 
Sedium chloride, 2650, 
5692, 6131, 6346, 
11286, 12526, 13857, 
Sedium chlorite, 13795. 
Sedium chromate, 1420. 
Sedium 2-(2,4-dichlorophenexy ) 
9615, 9617. 
Sedium dodecyl sulfate, 6196. 
Sedium fluoride, 7771, 10895. 
Sedium fluosilicate, 6375. 
Sedium fluotitanate, 6375. 
Sedium fermate, reaction with I, 


9330. 
13192. 








7460, 9312. 








6162. 


14890. 


3519, 


3190, 3236 
7771, 10895, 


6792, 
14890. 


ethyl 


sulfate, 


13844. 


Sedium hydroxide, 360, 3318, 6043, 7254, 
9228, 10931, 13840, 14000. 

Sedium iodide, 2103, 7890, 10895, 11341, 

351. 

Sedium lauryl sulfate. See Sodium dodecyl 
sulfate. 

Sedium malonate, 135844. 

Sedium manganate, 7550. 

Sedium metaperiodate, 11035. 

Sedium molybdate, 6149. 

Sedium nitrate, 13854. 

Sedium nitrite, 1420, 7256, S771. 

Sedium oxide, 2794, 7611, 7856, 7860 (book), 
9135, 11610, 12341, 12800, 13874. 

Sedium perborate, 3375. 

Sedium permanganate, 7850. 

Sedium silicate, 11969. 

Sedium sulfate, 1756, 3256. 

Sedium sulfide, 13385. 

Sedium thiesulfate, 13385. 

Sedium trichloracetate, 12680. 


Sedium tungstate, 5663. 
Sedium uranyl carbonates, 7769. 


Softening agents, 844, 4740, 4742, 4745, 4799, 


4807, 6327, 9574, 11099, 12589, 12606, 
12613, 13931, 14975, 14993. 

Seil conditioners, 2055, 11244, 12692, 13992, 
15097. 

Seil mechanics. (See also Civil engineering; 
Foundations.) 675, 5044, 6754 (books). 





Soils 
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Soils. (See also Fertilizers; Humus.) 880, 1743, 
2046, 2064, 3551, a 3556, 6434, 
8053, 11250, 12721, 5085. 

analysis, 876, 1455, 148s, 2053, 3535, 4312, 

5668, 5669, 6445, 6647, 7307, 8918, 

8929" (book ), 9630, 10370, 10442, 13991. 

benzene hexachloride in, 6414. 

copper in, 48. 

fertility, 3549, 4816, 6431, 6439, 8052, 
8058, 8069 (book). 9641, 11179, 11196, 

11231, 14002, 14018, 15074, 15088. 

fertilization, 4823, 6397, 9632, 12695, 15082. 

fumigation, 4844, 15094. 

gas exchange in, 11223, 11225. 

herbicides in, 11240, 14024. 

hydrogen in, 6449, 15048. 

ionization of, 96: 5. 

liming of, 3550, 8063, 15082. 

manganese in, 6402, 6437, 14017, 15090. 

microorganisms in, 48 

moisture, 2052, 9634, i i02s, 15083, 15095. 

—e capacity, 6408. 
en diffusion in, 15089. 

aan ing of, 4 

percolation app. for, 14008. 

pest control in, 4814. 

phosphoric acid soly. in, 15102. 

phosphorus yy 14003. 


potassium fixation in, 5 
4820, 4842, 6401, 


pro} _ 675 (book), 
6422. 6434, 6441, 6442, 7677, 8064, 


ooee 9631, 9633, 11226, 14040, 15057, 
15068, 15097, 15100, 15101. 
selenium toxicity in, 875. 
testing, 6446, 9620, 15086. 
voleanic ash, 6437. 
Soldering, 3661, 5887, 8556. 
Solders, 499, 3978, 5235, 8665, 8745, 11993, 
224. 


Ss 


Solenoids, compensated, uniform field, 6584. 
Solids. (See also Crystals; Materials.) 

affinity of liquids for, 4680. 

—_, analogy between viscous liquids and, 


-§ 3365 
proper chemistry of, 4705 (book). 
Sols. See Co 
Solubility. (See ‘also Solutions; and specific 
substances. ) 
correlation with distribution coeff., 10941. 
aaa detn. of, 13819 
identification of macromol. 
1. 


of inorg. and org. com , 7862 (book). 

Solubility dingrams, 9341, 11003. 

Solutions. (See also Electrolytes; Heat of 
solution; Liquids; Non-electrolytes; and un- 
der the names a5 sific materials, proc- 
esses or types. 3296, 4643, 4672, 
5590, 6172, 6299, '6508, 7352, 7381, 
9466, 9512, 11005, 12097, 12120, 12472, 
12490, 13850, 14896, 14962. 

Solutions, solid. (See also Phase diagrams; and 
under specific substances concerned.) 282, 
761, 921, 4067, 6232, 7740, 7741, 8718, 
13190, 13235, 13829. 

Selvation, infra-red studies of, 4693. 


substances, 


Solvents. (See also Cleaning compositions. ) 
1635, 1819, 4799, 6038, 6134, 6382, 
14873, 14894, 14910. 

Sonie energy. See Sound. 

Sorbie acid, 12533. 

Sorbitol, 13758. 

Sorption. (See also Absorption; Adsorption; 
Cc tion.) 687, Oe aT. 1879, 4681, 


6436, 7746. 
Sound. (See also Acoustics; Insulation, sound; 
Ultrasonic waves; Vibrations. ) 
absorption, 12727, 13534. 
absorptive materials for, 3564. 
effect on gas flames and jets, 8111, 10618. 
industrial applications, 4351. 
propagation, 911, 3576, 4882. 
recording and gand Teproduction, 15252 (book). 
velocity, 6504 
Seuth Africian Iren and Steel Industrial Corp., 
9842. 


Seviet Union. See 

Seybean oil, 3175, M3383, 9250. 

Soybeans. (See also Beans. ) 11236, 15092. 
Space charge. (See also Electron tubes. ) 11337. 
Space heating. (See also Air conditioning; Fur- 


naces; Heating; Houses; Stokers; Ventila- 
tion.) 575, 4479, 5877, 5891 (book), 
7527, 7532, 9081, 9083, 9088, 10633, 
14705. 


by electricity, 1661. 

oil vs. gas, 14708. 

radiant, 7537, 10636, 12258, 13636, 13637. 
warm air, 3041, 3042. 

Space-heating ont ent. (See also Furnaces; 
Heat pum il-burning equipment.) 572, 
7530, 7531, 13628, 14694, 14706. 

gas fired, 5889, 7545, 12246, 14696. 


4480, 7529. 

Space lattice. See Crystals; Lattice constants. 

Space vehicles. (See also Astronautics; Guided 
missiles; Rockets.) 579, 1672, 3078, 5894, 
14718. 

Sparging, 3360. 

Spark plug fouling. 


panels, 


(See also Engines; Fuels; 


Gasoline.) 7543, 7560a, 12294. 
Specifications. (See also specific processes, 
eo ca substances. ) 


ASTM, 28: 
e sauonion. ta 6033 
U Government, 
symbols, 14616. 
Specific gravity. See Density. 
Specific heat. See Heat capacity. 
Spectra. (See also Energy; Light; 
Raman effect; Starck effect; 


( book ). 
sources and identifying 


Molecules; 
and specific 


substances.) 1627, 1880, 2121, 3258, 
3298, 4877, 6181, 6507, 14623. 

absorption, 2074, 2105, 6169, 6248, 7506, 
8904, 9683, 10952, 13816, 14958, 15155. 

band, of Pb compds., 4662. 

emission, of ZnO, 2074. 

excitation, of silicate phosphors, 6479. 

of flames, 1625, 1626, 3018, 4455, 4466, 
12241, 14908. 

fluorescence, of anthracene, 947. 


gamma-ray, of U isotopes, 3625. 


infra-red, 1975, 2934, 4253, 6178, 6216, 


6386, 7297, 7319, 8819, 11054, 12065, 
13422, 15154. 

infra-red absorption, 1958, 3268, 7299, 7300, 
14885. 


microwave, of mol. gases, 7853. 
Raman, 6178, 11054 
rotation-vibration, 10975. 
a ney, 5675. 
ultra-violet, of aromatic compds., 
vibration, 3308, 4693, 6179. 

Spectrochemistry. (See also Chemistry.) 7361. 

Spectrogoniometer, beta-ray, 15125. 

Spectrograms, 12089 

Spectrographs, 10446, 10447, 10450, 
auto-recording photoelec., 10417. 
high-vacuum recording, 4372. 
microwave, 

Spectrography, arc source for, 8900. 

Spectrometers, beta-ray, 5729. 
gamma-ray, scintillation counter as, 5753. 
infra-red, -_~" 12055, 12056. 
Littrow-type, 
mass, 491, 933, 5688, 7421, 

12759, 1345 
X-ray, 492, 3478, 11994, 

Spectrometry, 7404. 
infra-red, 12552, 12644. 
light absorption, 2776. 
mass, 2776, 4288, 4304. 

Spectrophotometers, 4280, 5357, 
Beckman, 2851. 

G. E., recording, 2917. 
grating, 2915, 8896. 
infra-red, 7296. 
micro-, 2928. 
Spectrophotometry. ee also 
Photometry. ) isi7, 10419, 
13479, 13489. 
Spectroscopy. (See also “spectrochem. 
Analysis.) 7828, 10527, 12034, 
14945. 
absorption, 10459 (book). 
at., separated isotopes in, 6467. 
beta-ray, 11446, 15123, 15127. 
emission, 2776, 7362. 
emission flame, 1626. 
fast neutron, camera for, 4394. 
infra-red, 2776, 3508, 6141, 
9193, 12069, 14613, 15227. 
microwave, 7371, 7448, 11479, 
227. 


1498 (book). 


11284. 


"1810, 8048, 


14585. 


10401. 


Colorimetry; 
13417, 13423, 


” 


under 
13429, 


7409, 8838. 
14192, 


time resolved, of spark discharges, 9717. 


ultra-violet, 2776, 8958, 12063. 
Spectrum. See Spectra. 
Speculum metal, 6548. 
Sphalerite. (See also Zinc ores.) 757, 5667. 


Spheroidal cast iron. See “nodular” under Cast 
trons. 
Spinels, 2128, 6152, 7593. 
Spongy materials. See Porous materials. 
Spentaneous combustion. See Ignition. 
Spores. See Bacteria; Fungi; Mold (Il). 
Spraying, agricultural, 6452 (book), 11182. 
of coatings—see Coatings. 
Sprays, agricultural. (See also 
9627, 11187, 11233, 15067. 
Spreading. (See also Films.) 
of liquids on hydrocarbon surfaces, 14914. 
Springs, 3142, 4405, 4406, 5471, 7462, 7662, 
8 , 9021, 9200, 10050, 12139, 13169, 
13303, 14484. 
coil, as machine elements, 9210. 
compression, 3161, 13746. 
flat-wound tension, 3156. 


Insecticides. ) 
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helical, 7651, 9206, 
leaf, 10784. 
neg’ator, in instrumentation, 14791. 
for poppet valves, 3168 (book). 
torsion, rubber, 4571. 

Sprues. See Foundry practice. 

Stacks. See Smoke stacks. 

Stainless steels. (See also Steels, 

5818 (book). 
analysis—(See also 


12068, 13458. 


10774, 10789. 


“analysis” under Iron. 


annealing, 2528, 8567, 11702. 

applications, 84, 516, 1040, 717, 4398, 
5900, 7458, 7467, 9117, 1088 0, ” 10567 
10792, 11714, 13296, 13580, 1427) 
14523. 

austenite in, 4105, 5488, 10130. 

bars, impact testing, 5485. 

brazing, 1231, 8548, 11739. 

carburizing, 13150. 

casting, 85, 11650. 

castings, 3892, 13733. 

cathodic protection, 2741. 

chromium carbides in, 7105. 

clad, 67 

cladding " of copper, 10068. 

cleaning, 210, 2578, 11702, 14400. 

copper laminates, 13138. 

corrosion, 360, 371, 1214, 1248, 1407, 1410 
1416, 2757, 4223, 4240, 5541, 5549 
5552, 5556, 5572, 5573, 5814, 7241, 
7266, 8782, 8805, 8812, 9858, 10097. 
10343, 10351, 11755, 11864, 1194 
11954, 11975, 11976, 11991, 13378 
13388, 13391, 13407, 14271, 14507, 
14516, 14523, 14649, 15288. 

creep, 7209, 10278, 10300a, 11749, 1333], 
13334, 13364, 13370, 14481. 

decarburization, 12139. 

drilling, 11701. 

effect on lubricating oils, 10742. 

elasticity modulus, 10300, 13342, 13353, 


13391. 
electropolishing, 4010. 


embrittlement, 5578, 7201, 7216, 13358, 

etchants, metallographic, 11820, 11822. 

exothermic feeding compd. for, 9967. 

extra-low C, 1235 

extrusion, hot, 847 3, 9982, 9984. 

fabrication, 8564, 14271, 15288. 

fatigue, 7205, 13353. 

finishing, 2578, 11702, 11775, 13185. 

flame cutting, 11689. 

forging, 10005. 

formability, 11702 

forming, 3968, 117 02. 

foundry practice, 1160. 

graphitization, 13370. 

grinding, 11683. 

hardening, 2523, 8564. 

hardness, 8752, 11755, 13231, 13334, 

heat resistance, 15288. 

heat treatment, 174, 2523, 4002, 10055, 
12139, 14271. 

high-speed heating of, 5167. 

identification, chem., 2817. 

inclusions in, 3838. 

ingots, 3817, 6839. 


of investment casting, 522. 


joining, adhesive, 149, 11119 

joining to non-metals, $525. 

machinability, 5814. 

machining, 114, 1189, 11683, 13107. 

magnetic properties, 4311, 3417 , 10181. 

mech. properties, 720i, 7237, 8564, 8627, 
9858, 10215, 10282, 10285, 10300, 10570, 
11749, 13296, 13331, 13342, 13349, 
13353, 13370, 14649. 

melting, 2404, 5115, 8412, 11650, 14304. 

microstructure, 5196 (book), 7105, 8627 
1755, 11821, 13211, 13364, 14271. 

passivity, 1429, 7270. 

phase diagrams, 3827, 13211. 

phosphating, 12139. 

phys. properties, 5412, 5420, 8564, 8677, 
15288 


pickling, 174, 252 
pipes and tubes, 1 
11894, 13135. 
pitting, 360, 1416. 
plating, 12139, 13575 
Poisson’s ratio, 10300, 
polishing, 2578, 8752, 

porous, 11714. 
potentials in sea water, 
powder products, 140, 216, 
powders, 10021, 10169. 
precision casting, 5150. 
pressworking, 10005. 
product standards, 2885. 
rare-earth effects, 101, 6836, 9018. 
Republic “Enduro”, 14271 (book). 
scaling, 11749. 


3. 
66, 8782, 11748, 


13342. 
11683, 14396. 

10330. 

11717. 


alloy.) 1401, 
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sheets, 2577, 4002, 7021, 7466, 8546. Steelmaking. (See also Bessemer process; Open- chromium distribution in, 9929. 
’ shell molding, 9966. hearth process; etc.) 40, 1130, 1567, 2305, chromium-plated, 2545, 5306. 7063, 11641 
aon resistance, thermal, 1741, 4113. 2411, 3812, 3824, 3840, 3860, 5120, 13175. 
a phase in, 7201, 13231. 5125, 6819, 6860, 8426, 9941, 11607, chromized, 200, 1373, 2573, 11766, 11786, 
for springs, 12139, 13303. 11618, 13036, 13040, 13043, 14305; 8426, 13575. 
stress corrosion, 14505. 6861 (books). clad, 197, 1588, 2582, 5289. 
stress relief, thermal, 5263. acid process, 13041. cleaning, chem., LOO71, 10099. 
-) 1407, substitutes for, 13569. Austrian converter process, 6831. coatings for, 201, 856, 1261, 1415, 2537, 
tempering, 11755. automatic process controls in, 5760. 2550, 2583, 2889, 3524 3961, 4023. 
r Iron tensile strength, 1334, 13370, 14501. basic, 1109. 4024, 4034, 4051, 4054, 5287. 6329. 
tensile testing, 14501. controlled-density, 58. 8582, 9593, 10065, 10082, 10092, 11158, 
; titanium alloys in production of, 3827. deoxidation, 2420, 3865, 8412, 11623, 13043. 11163, 11634, 11776, 11971, 11972, 
7, 4398, titanium in Ag soldering of, 5228. dephosphorization, 8412, 11610. 11989, 12660, 13185, 13943. 
» 10567, titanium-stabilize od, 4223, 11895, 11991. desulfurization, 51, 6849, 8412, 11605, compression testing, 10202. 
14271, } transformations, 2644, 4086, 13239, 14271. 11608. conservation, 3150. 
for turbines, 1679, 5573, 12199. by direct reduction of ore, 2396, 2397, 3811. copper plated, 7040, 10051, 11641. 
| wear, 5814, 8942. elec., 31, 6832, 6849, 6871, 7628, 11618, copper welding to, 8512. 
weldability, 2508, 3965. 12996. corrosion, 201, 358, 364, 517, 1411, 1418 
welding, 151, 166, 167, 1214, 1236, 1242, in graphite-bar furnace, 8412. 1419, 1422, 2737, 2739, 2743, 2752, 2757. 
2504, 3961, 5222, 5238, 5247, 7017, low-carbon, 11632 (book). 4213, 4222, 5563, 5566, 7249 7251. 
7021. 8522, 8544, 8546, 8564, 10024, low-shaft process, 6860a. 7889, 8634, 8790, 8800. 8812," 10317. 
10027, 11736, 11738, 11743, 11748, oxygen in, 2389, 5095, 5107, 6829, 6831, 10351, 11950, 11955, 11961. 11971. 
11749, 14352, 14353, 14360. 6845, 7268, 9929, 11628, 13036, 13037. 11972, 11984, 11991, 13283, 13286. 
welds, 362, 1235, 2510, 6991, 7262, 8502, by reduction, direct, 58. 13400, 14513, 14521. . ° 
8522, 11743, 11976, 13296, 13399. surface-quality factors, 3859, 3861, 3862, corrosion cracking, 14507. 
wires, 271, 1248, 10024, 11667. 3863. corrosion fatigue, 2731. 
workability, 101, 110. triplex process, 2392, 6832. corrosion inhibitors for, 1420, 4207. 4236 
Stainless steels, chromium-, 95, 259, 303, 320, Steelmaking furnaces. (See also Blast furnaces; 5577, 7253, 8781, 8803, 14504. oi 

7, 1410, 9528, 3744, 8567, 8770, 8802, 10055, Open-hearth furnaces; etc.) 7626, 12834. corrosion prevention, in packaging—compd 

L, 5549, 11730, 13134, 13135, 13574, 13575, elec.—see Electric furnaces. for, 1264, 8791. _ 

4, 724, 13576, 13577, 13578. refractories for—see Refractories. corrosion resistance, 1373, 7467. 10238 
10027, ——, chromium-Mn-Ag-, 8517. recuperative, 8421. 10571, 13183, : —— 
11948, —_——, chromium-Mo-, 379, 11825. Steel plants. (See also Rolling mills; Steel in- corrosion-resisting, for tank’s (storage), 11983 
13378, —_——, chromium-Mo-Ni-, 11519. dustry.) 516, 532, 5024, 5087, 5828. corrosion testing, 4208, 14523. . . 
14507, —., chromium-Ni-, 1390, 7109, 8656, Atlantic Steel Co., 6759. creep, 4190, 5498, 10238, 10296, 11917 

13278, 13577. in Canada, 6671. creep strength, 343, 7182. 13298. lanes 
|, 13331, ———, chromium-Ni-Mo-Vi-, 13237. in Finland, 5120. crystallization of, 1300. : , 
——,. chromium-Ni-W-, 8746. in France, 6692. cutting of, 3925, 3926, 3931, 5174, 6931 
——, copper-, 10343. in Italy, 8319. 6954. , allies ’ 
——, nickel-, 8664. Lone Star Steel Co., 6669. gens. 175. 
Stamping, basic design for small, 1791. in Peru, 6694. decarburizing, 8412, 1105 37 
13353, eatin, practices in Holland, 5775. in Russia, 3812. deformation from aa nt Bete Pe - 
Standards. See Specifications. of Steel Co. of Wales, Ltd., 15331 (book). 7212. aS, 
Standard solutions, of Al and Zn, 4249. U. S. Steel Co., Fairless Works, 14237, 14301. deformation structure, 2686 7169. 8659 
13358, Stand oils. (See also Linseed oil; etc.) 184 3, U. S. Steel Co., Ohio Works, 3860. 13105. ae Uy, 
11150. Steels. (See also Austenite; Iron; Martensite; density of —C effects, 305 
322. Stannous, Stannic. See Tin. Stainless steels; Toolsteels. ) descaling, 2535, 4007. _ 
7. Starch, 8033, 14858. aging, 4100, 8634, 10053, 10141, 10231, for dies, selection and treatment of, 5815 
Starch effect, in H, 2126. 10272, 13105, 13345. diffusion in, 4089, 4090, 11762, Ag 
Stars. (See also Earth; Planets.) 9878. for aircraft, 2565, 2955. dissolution in HeSO,, 2764. -™ 
Statice. (See also Noise, electrical.) 2278, 6587. aluminum-coated, 11978, 13173. drawing, 1198, 1567, 2461. 2478 3864 
- Statistics. Studies about statistics, the science, aluminum composite, production of, 11634. 3865, 5177, 13040. 13088 , , 5008” 13108" 
» are entered here; for statistics on produc- aluminum nitride pptn. in, 270. 14333. , 9, , 
tion, etc., see he adings of specific materials. aluminum welding to—flow process, 11634. drilling of hard, 11701. 
(See also Quality control.) 1565, 7682, analysis—(See also “‘analysis’” under Iron.) ductility, 1143, 1354, 2718, 11933. 
8974, 8995, 11177, 12191 (book), 12971, 1145, 1446, 1495, 1497, 2637, 2788, economic trends, 831] ; : 
14604, 14516. 2804, 2813, 2823, 3842, 4247, 4279, effect on oxidation of lubricating oils, 10742 
for chemists, 766 (book), 1523, 2776, 3204, 4289, 4290, 4293, 4307, 4318, 5364, elasticity hysteresis of shafts, 11863 os 
6680. 5620, 5621, 5638, 7285, 7331, 7338, electrode “position, 4007. 
in economic models, 15314 (book). 7342. 7363, 8829, 8854, 8881, 8882, electrodeposition of Al on, 2554 
| experimental, 2848, 8989, 13532. $855, 8907, 10368, 10379, 10412, 10448, electropolishing, 5297, 5298, 13183 
34. industrial, 2402, 11560 (book). 10454, 12008, 12013, 12076, 12088, embrittlement, 2963, 3834. 7239. 11918 
profit analysis, 10458 (book). 13438, 13445, 13458, 14561, 14638. 14462. » ¢299, 913, 
10055, of signal response curve, 10458 (book). anelasticity, 4183. Z . etching of, 234, 2577, 13210, 13215 
| tabular presentation of, U.S. Tariff com- annealing, 4004, 5144, 11764, 14365. exothermic feeding compd. for, 9967. 
mission rules for, 6779 (book). applications, 4478, 8563, 13040. extrusion, 5172, 8468. , 
Steam, 1555, 1727, 2077, 3032, 4209, 4582, austenite in, 240, 255, 1298, 2642, 4085, for fasteners, 13561. 
4716, 4844, 4866, 10359, 10360, 13630. 5371, 10126, 10130, 10132, 10135, 11859, fatigue-crack initiation in, 11899 
Steam boiler furnaces. (See also Furnaces.) 13152, 14374. fatigue properties, 10311, _ 
1656, 5880, 10604, 13654. for automobile parts, 1357 3. = 2 fatigue strength, 1382, 2691 2716, 26. 
air preheaters for, 5890. 7528, 9076. bars, 225, 307, 1253, 7032, 8475, 9987, 4201, 5457, 5481, 8723, 10299. 10391 
dust contro! in, 3037, 10640. 11676, 13088. ‘ 13185, 13280, 13283 13348" 13578" 
Steam boilers. 2685, 4209, 7001, 7528, 9076, basic Bessemer, 5112, 5113, 6859, 8743. 14460. 

7. 0637, 12233, 13365, 13642, 14700. basic open-hearth, effect of Si and Mn, 13360. fatigue testing, 2713, 4197. 7205 10299 

81. cathodic ‘protection, 11963. Bauschinger effect, 11877. finishing, 4409, 10078, 11775, 13185. 

i, 8627, cleaning, chem., 1258. beams, 311, 5478, 7014, 7225, 8475, 8537, flakes in, 3834, 10127. 11854 
10570, coatings, corrosion-preventive, 11963. 8744, 10208, 10229, 12388, 13294, 13316, forging, 3899, 3901, 3906. 7027 8468 
13948, corrosion, 1258, 4209, 4219, 8800, 11948, eae fos: 13083, 13088. res a7 ety: 

. 11963, 11968, 13400. vend strength, 1592. — = orgings, 299, 4098, 4419. ¢ 2 

14304. cylone-fired, 7539, 9071. bend testing, 2702, 2703, 1027 10292, 10536, 10547 aon ioe 

}, 8627 economizers for, 7528, 9076. Bessemer, 246, 7196, 13103, 3519, 13320, 13560. ° , ‘i, 

71. reheat, 4477, 9068, 9069, 9070. 13366. Z formability, 13372. 

superheaters for, 4474, 11864, 11948. billets, forging of, 7034, 13095. forming, 117 6, 1198, 8468. 
waste heat, 1652, 12256. for boilers, 2685, es foundry practice, 76, 1151. 2432, 3874. 5137 
Steam power plants, 9129, 12308 (books). bonding with rubber, 6320, 11129. 6872, 6879, 6904. wer, ate 
|, 8677, Steam turbines. See Turbines. brass-plated, fusion to cast iron, 11641. fractures, 7198, 7226, 10234, 10262, 1193: 
| Stearin, aceto derivs., 3381. brass wees = ae 8518. free-cutting, 9923. +34, 10262, 11933, 
Steel Founders Society of America, research brazing to Cu, 7. ree-machining, 1567 
11864, i sae. : brittleness, 306, 4192, 5455, 10262, 11933. frictional a Bay 7180 
Steel industry. (See also Steelmaking.) 1046, cadmium-coated, corrosion, atm., 13173. friction, internal vs. microstructure 343 
1070, 1568, 3677, 3736, 4335, 4393, carbonitriding, 5267. galvanized, for tanks (storage), 11983. — 
4994, 5825, 5826, 14664, 15136. carburized, 13185, 13337, 14369. galvanizing, 4043. 404%; , 983. 
in Austria, 12940. carburizing, 3999, 5260, 10051, 11054, for gases, 13589. ; 
6. in Canada, 9832. 14367, 14369. gases in, 2533, 2721, 3834, 8741. 8742 
in Czechoslovakia, 12940. casting, 79, 2422, 5150, 6907, 8426, 8454, 11762. , . 741, 8742, 
in France, 11519, 15267. 11624, 11627. a grains in, 2605, 4164, 5144, 13299 
in Germany, 9844, 12940. castings, 76, 86, 176, 338, 449, 1165, 2443, graphitization, 249, 1308. 8657. 
in Great Britain, 9838. 2683, 2684, 2722, 2874, 3859, 3861, grinding, 5183, 6948. ; 
in India, 5002, 5005. 3862, 3863, 3892, 4070, 4078, 4178, hardenability, 1353, 11733, 13153 13153 
in Poland, 12940. 5104, 5225, 5452, 5477, 7003, 7020, 13573. — ‘ . wy, £91008, 
in Russian satellite countries, 12940. $452, 10547, 11926, 13045, 13066, 14600, hardened, stresses, residual, 13337 
in Sweden, 8494. 15806. me i alah siete hardening, 175, 176, 305, 1254, 2516, 2519 
in world, 9843. cathodic protection of, 2742, 973. 2524, 2531, 27 t0"0 sons’ moan’ 
. for chem. equipment, 4238, 7467. : Ol, 5259, 5264, 5269, 
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5369, 7040, 8716, 10231, 13156, 13292, 


14364. 

hardness, 305, 5453, 7107, 
10045, 13334, 14337. 

heat ray protection by, 2658. 


heat-resisting, 1588, 2722, 4416, 7265, 
10280, 11742, 11749, 12199, 13364, 


13580. 

heat treatable, SAE charts for, 2962. 

heat treatment, 169, 347, 1249, 3900, 5125, 
5272, 7030, 8349, 8561, 8566, 8567, 
8634, 8745, 10049, 11752, 13048, 13105, 
13561, 14369. 

high-speed heating, 5167. 

honing, 2552. 


impact strength, 306, 1143, 2963, 7226, 
304 


8741, 3. 
impact aie 7224, 10276, 14479. 


impregnation, 1 299, 


2590. 
inclusions in, 3854, 10265, 12076, 131038. 


ingots—see Ingots. 

investment castings, 522, 1152. 

joining, adhesive, 

joining to nodular cast irons, 10036. 
joining to rubber, 2493. 

lead-coated, corrosion of, 11978, 13173. 
Luder bands in, 5499 


machinability, 5175, "8485, 11697, 15108, 


13108. 
for machinery, 3750. 
machining, 114, 1196, 2478, 2968, 5272, 
6935, 6942, 6943, 6945, 6946, 6956, 


8483. 8488, 9991, 11699, 11710, 13087, 


13107. 
macrostructure, 11623, 11624. 


magnetic properties, 305, 10158, 10176, 


11877 


manganese diffusion into, suverficial, 13193. 


manganese distribution in, bry 
martensite in, 1298, 2642, 8648 


mech. properties, 1373, 2605, 8521, 8563, 


8743" 10294, 13349, 13366. 
melting, vacuum, 6837 
melt shop, 14297. 
metallography, 2532, 5342, 13129. 
metallurgy, phys., 8426, 13129. 
metal transfer from Cu during sliding contact, 


microscopy, electron, 4354, 8634, 14415. 

microstructure, 305, 343, 2605, 5196 (book), 
7107, 10108, 11809, 

molten, 1566, 3881, 
12115, 13018, 13259. 

molydenum diffusion into, superficial, 13227. 

molybdenum disulfide adherence to, 4562. 

nickel-plated, fusion to cast iron, 11641. 

nickel plating of, 5314, 

nitriding, 2556, 4409, 8563. 

nitrogen absorption by, 2676. 

non-destructive testing, fluoroscopic, 7389. 

notch sensitivity, 11933. 

nucleation, 8657, 13229. 

open-hearth, Cu contamination of, 3842. 

oxidation of, high-temp., 

peening, shot, 10244, 13281, 13283. 

oe 8599, 8605, 11772, 11971, 
1972 


phys. properties, 305, 1370, 5420, 6578, 
10165, 11809. 

pickling, 2577, 8587, geese (book). 

pickling inhibitors for, 53 

pipes, 135, 1378, 1389, 423, 2697, 2699, 
4220, 5220, 7274, 8981, 10206, 10213, 
11075, 11748, 11894, 13140, 13394, 
14323. 

pitting inhibitors for, 11970. 

plastic deformation, 316, 1379, 2478, 5469, 
10008, 10252, 13107, 13292, 14495. 

plasticity and quality of surface finish, 11936. 

plastic p rties, 7208, 8737. 

plates, 246, 345, 1217, 1257, 1389, 1392, 
1519, 4079, 5169, 5221, 5248, 7157, 
7223, 8527, 8550, 8554, 8572, 8712, 
8756, 10547, 11725, 13356. 

— - 8752, 13575, 14396. 

porous, 88 

powder products, 297, 1206, 13122, 13373. 
waders, 7812, 8513, 13119, 13122. 

he pressure vessels, 2724. 

prestressing, 2473. 

production statistics, 6671, 6672, 6692, 
15273. 

for railroad coal cars, 517. 

for eee rails—(See also Railroad rails.) 


7. 
recrystallization, 13229. 
reinforced with Al, 2957. 
research, in Great —* 1085. 
residual-element effects, 1392. 
rods, 1219, 1220, 6973, 11669, 14326. 
rolling of—see Rolling. 
rolls, forging of, 1589. 
scaling, 1392, 4221. 
scrap—see Scrap metals. 


716, 8752, 


130438. 
6838, 8399, 8680, 


segregation, 7108. 
shaping, 5125. 
shear of, 14489. 


sheets, 132, 227, 2961, 3938, 4002, 4507, 
5218, 6951, 6978, 6997, 7021, 7025, 
7466, 8465, 8724, 8799, 8814, 9007, 
rr 10089, 10358, 11764, 11793, 
11977, 12972, 13316, 13319, 13336, 


13584. 13947. 
silicon-O equil. in, 2406. 
silver-plated, fusion to cast iron, 11641. 
solidification, 2634, 3881, 4095, 8426. 
sorting of, by thermoelec. effect, 2949. 
specifications, 1537, 5731, 10547, 13560. 


spring, 4405, 5472, 7462, 8801, 11756, 


12139, 13169, 13303. 
strength properties, 5451, 10209, 15135. 
stress analysis, 2694, 8764, 11946. 
stress corrosion, 2766, 

14505. 
stresses in, 3987, 4195, 13279, 14356. 
stress-strain properties, 11893, 13292. 


strip, 4002, 4050, 7041, 10066, 11674, 


13146, 13319. 
structural, 337, 1 
25 4346, 5: 
8590, 8601, 86 
12395, 13128, 13136, 


2 


13750. 
surface-active constituent in, 13225. 
surface defects, 8402. 
surfacing, hard, 4055. 
temper brittleness, 1296, 2532, 2721. 
tempering, 13152, 14370. 


tensile strength, 296, 306, 1152, 1342, 5472, 
7226, 11671, 11917, 13292, 13334, 14501. 


tensile testing, 10202, 10259, 14501. 
tin-coated, corrosion, 11978, 13173. 

tin coating of, 10081. 

tin-Cu plating of, 1263. 

tin-Ni plating of, 1263. 

tin plating of, embrittlement effects, 7216. 
tin-Zn plating of, 1263. 

tool—see Toolsteels. 

torsion strength, 13573. 

torsion testing, 5465, 10202, 11863. 


transformations, 255, 256, 1298, 2642, 4088, 


8648, 8745, 10126, 10130, 10132, 10135, 
13152, 14374. 

transition temps., 347, 11933. 

tubing, 166, 205, 1392, 2571, 3903, 3904, 
5162, 5214, 6983, 6987, 6993, 7183, 
8508, 8514, 11671, 11793, 11864, 13398; 
5257, 11679 (books ). 

tungsten diffusion into, superficial, 13191. 

for turbines, gas, 7265. 

vanadium impregnation of, superficial, 10046. 

wear resistance, 4169, 4186, 5473, 10266, 
14780. 

weldability, 1373, 3984, 4162, 10033, 14362. 

weld-brazing, 2499. 

weld deposits of stainless steel on, 2510. 

welding, 159, 167, 1215, 1216, 1221, 1223, 
12: 1241, 1245, 2495, 3963, 3967, 
$969, 3971, 5211, 5212, 5213, 5226, 
5230, 5234, 5240, 5246, 6975, 6976, 
6995, 6998, 7008, 7017, 7023, 8521, 
8523, 8542, 8544, 8545, 8557 (book), 
8745, 11724, 11731, 11736, 13129, 13132, 
13136. 

welding to Al, 13125. 

welds, 159, 1243, 1244, 1351, 1554, 6984, 
6986, 6988, 6995, 7003, 7005, 7015, 
7018, 7020, 7184, 7223, 7438, 8498, 
8499, 8502, 8512, 8514, 8522, 8524, 
8528, 8529, 8757, 10033, 1027 ‘1, 11720, 
11724, 11725, 11745, 13127, 13139, 
13140, 13142, 13356, 13369. 

wires, 106, 107, 229, 1245, 1346, 1387, 
2588, 3986, 4191, 5471, 5508, 6923, 
8459, 8561, 8702, 9020, 11793, 11977, 
13085 (book), 13159, 13319, 153325, 
14375. 

work hardening, 10223. 

working, 305, 3900. 

X-ray studies of, 5342. 

zine-coated, corrosion, 11978, 13173. 


Steels, alloy. (See also Stainless steels; Tool- 


steels. ) 
aging, 2692, 4001. 
for aircraft, 2955, 13352. 
analysis—see Steels, analysis. 
annealing, 179, 3988, 4001, 14365. 
applications, 527, 2970, 5569, 13149. 
austempering, 4001, 5265. 
austenite in, 2637, 4088, 4097. 
for boilers, 2685, 13365. 
for bridge construction, 7204. 
brittleness, 11933. 
carburizing, 2529, 7028, 14367. 
casting, 68, 3885, 5150, 9972. 
castings, 1394. 
for chem. equipment, 4238. 


100 


7260, 8807, 10338, 


18 

323, 5456, 7014, 7223, 
21, 8757, 10116, 10547, 
13173, 13362, 
13369, 13381, 13383, 13581, 13745, 


1588, 2727, 4216, 
3 


Steels, alloy, aluminum-, 6142, 7320, 13569. 
—_——. aluminum-B-, 7048. 


—_——., aluminum-Cr-Mn-Mo-Si-V-, | 





——. boron-Cr- Mo-Ti-, 14648. 


























coatings for, 13185. 

conservation, 15298. 

corrosion, 1411, 2739, 27438, 2757, 4208 
5566, 10360, 11948, 13401, 14649. 

corresion cracking, 14506, 14507. 

corrosion protection, 4230. 

creep, 2692, 2730, 5476, 12374 { 
13364, 13370. . 

cyaniding, 2529. 

decarburization, 12139. 

density, 305, 2674. 

diffusion in, 4083. 

ductility, 315, 2707, 11933. 

elasticity hysteresis of shafts, 11892. 

electropolishing, 5297. 

embrittlement, 2963, 14462, 14506. 

for engines, jet, 13580. 

fatigue, 1034, 4187, el 


7205 754 
10222, 10289, 10291, O311, 11945 
12139, 13338, 13573. a 
finishing, 13185. 
flame cutting, 5195. 
forging, 1589, 13371. 


fractography, 10103. 

fracture of, 11933, 133 

for gas turbine discs, 2717. 

graphitization, 1308, 2635, 10296, 13370 

grinding, svutive, 6933. , 

vardenability, 1345, 1353, 5376 753 

nat gt49, 13371, 13575. —_ 

vardening, 2518, 2521, 2529, 25 52 

; 8716, 11760. ~ 

iardness, 305, 7195, 8708 i716 3 

13940. , 8716, 13334, 

heat_treatment, fh 1250, 1589, 2529 
5262, 6819, 11752, 12139, 13359! “a 

for high te mps., 4168. 

hydrogen effects, 315. 

impact strength, 2963, 7194, 8708, 1027% 
13155, 13338, 13340. “— 

inclusions in, 3838, 5466, 8413. 

for low temps., 13352. 

machinability, 1199, 13108. 

machining, 114, 3934, 11710, 13107. 

mech, properties, 1226, 1394, 5458. 11933 
13349, 13370, 14649. , 

metallography, 4001, 7116. 

microstructure, 305, 5196 (hook). 62 
13364, 13371. = 

nitriding, 10547. 

normalizing, 7035. 

phosphating, 12139. 

phys. properties, 305, 5653, 10176 

pipes, specifications for, 2697. 

plastic deformation, 2707, 13107. 

plating of, 12139. 

powder products, 1206. 

rare earths in, 6836, 9018. 

rolling of—see Rolling 

specifications, 4346, 5731, 10547, 14615. | 

for springs, 4405, 12139, 13303. 

stress corrosion, 14505, 14506. 

stresses, residual, 13337. 

stress relief, thermal, 4001. 

structural, 1391, 4412, 10205, 13369 

substitutes for, 13569. 

temper brittleness, 1383, 1384, 10263, 13338 

tempering, 4001, 13155. 

tensile strength, 296, 13334, 13338, 13370, 
14501. 

thermal shock tests, 4113. 

torsion strength, 4187, 11863, 13573. 

transformations, 2530, 2637, 4088, 4103 
5379, 7035, 13573. 

transition temps., 11933, 13155. 

for turbine rotors, 1589. 

weldability, 1226, 10029, 14361. 

weld deposits of stainless steel on, 2510. 

welding, 1225, 2500, 2530, 3983, 5210, 
5247, 8522, 8546. 

working, cold, 305. 


70. 


» aluminum-Cr-Cu-Ni-, 13550. 
255 
. beren-, 173, 1357, 1583, 1587, " 9797, 
2728, 2966, 5025, 5505, 8570. 9986, 
), 
3, 


ee eseSesess—— i 


10230, 10306, 11611, 1175¢ 11761, 
11911, 13153, 13361, 1465 14493, 
14647. 


. boron- Mo.-, 135 . 

. echromium-, 25 528, 3979, 3989, 5465, 

5473, 6142, 6930, 7132, 7133, 8488, 

8567, 9929, 11821, 13149, 13361, 13585 
. chromium-Co-W-, 5410, 7172 

. chromium-Co-W-V-, 2528, 8567. 

. chromium-Cu-, 517. 

. chromium-Cu-Mn-, 4415. 

. ehromium-Cu-Mo-Ni-Si, 358. 

. chromium-Cu-Ni-, 13350. 

. chromium-Mn-, 4413, 9OL7, 11949, 





. ehr i Mn-Mo-Ni-, 15296, 
,» chromium-Mn-Si-, 7184, 
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369. 


* 9797 


11761, 
14493, 
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Steels VOLUME 1, 1952, SUBJECT INDEX Surface 
——, chromium-Mo-, 1366, 5460, 5503, of girders, 13748. system: p-chlorostyrene—SnCh-—, 1979. 

5572, 6497, 10057, 10116, 11937, 13140. of impact and vibration, 10793. Styrene, p-chlore-, 1979. 
——, chromium-Mo-Ni-, 31, 2494, 8521, of metalworking tools, 13318. . p-methoxy-, 14973 

13283. photoelastic, 437, 507, 670, 10480, 11918, » q-methyl-, 1979, 11079. 

. echromium-Mo-V-, 10237, 10238, 10282, 945, 12390, 12580, 12623, 13327, Styrene oxide. See Benzene, (1,2-cpoxyethyl)-. 

10286, 11908, 11937. 13728, 14464. a-Styrene phosphoric acid, 3450. 

—, chromium-Ni-. (See also Stainless of plates, 657, 1778, 7659, 7670, 7671, Sublimation. (See also Heat of sublimation; 

steels.) 1397, 2968, 4240, 5358, 6863, 10773, 10778, 10779, 13327, 14464, Vaporization.) 4640. 

8626, 8723, 10547. 14796, 14798, 14799. Substitution. (See also Chemical constitution. ) 
——, chromium-Si-, 5271. of pressure vessels, 6023, 10756, 11902. 4718 
—, chromium-V-, 2528, 8567, 13149. of reinforced concrete members, 10798. Succinie acid, 9425. 

—_—, columbium-, 10304, 10305. relaxation method, 6708. Sucrose, 4623 (book). 
—, copper-, 517, 10361, 13373. of rotating discs, 671, 7672, 14793. Sugar. (See also Carbohydrates.) 10898, 13456, 
——, copper-Mn-, 517. soap-film technique, 8727. 13460. 
——, copper-Mo-Ni-, 13369. of steel rolls, 12390. Sugar beets, 14029, 14037, 150539. 
——, copper-Ni-, 8735. strain gage, 511, 5482, 8985. Sugar cane. (See also Bagasse; Molasses.) 1821, 
——, copper-Ni-Sn-, 8735. of structures, under dynamic loading, 10780, 4592. 
——, copper-Si-, 357. 12389. Sulfamic acid, 10402. 
—_—, copperSe-, 8735. of thin-walled structures, 1786, 10754, 10760. Sulfanilamide. (See also Amides.) 8857. 
se-, 306, 1391, 4052, 4093, of trusses, 12364. Sulfates. (See also Alum; and under the names 

4094. 4178, 6863, 6984, 9016, 9967, of tubes, 6023, 9208, 10770. of specific sulfates.) 6199, 9025, 9690. 

10223, 11949, 13149, 13361, 14312, X-ray, 8764, 11942, 13337. detn. of, 1457, 2810, 4277, 12050, 13461. 

14359. Stress corrosion. (See also Corrosion; and under titration of, 4270, 13421. 

. ma e-Mo-, 1391, 7204, 8552, the names of specific substances.) 7260, Sulfation. 14833. 
13139. 8760, 10338, 10352, 11987, 14383. Sulfenie acid, 14951. 
. mang se-Ni-, 2494. Stresses. (See also Building materials; Deforma- Sulfides. (See also Metallurzy; Ores; Sulfur 
. m se-Si-, 15296. tion; Stress analysis.) 1787, 4184, 14606, compounds.) 3373, 6128, 9446, 9690, 
——, molybdenum-, 3948, 3979, 4066, compressive, recording app. for, 5515. 1058. 
11757, 119837, 13149, 13361. concen. in notches, 660, 10767, 10776. alkyl aryl, 1952. 
———, molybdenum-Ni-, 10300a, 10301, concn. in fillets, 672 detn. of, 4263, 12050. 
1014 in dises, 1796. polyalkylene, 3477. 
——, molybdenum-V-, 5460. in hollow spheres, 3164, 6023. reactions, 4269, 13716. 
a, nickel-, 4094, 4212, 8650, 10301, internal, in solids, 280, 11916. Sulfite, detn. in CaCl, 12050. 

13361. measurement, 13525. Sulfite liquer. (See also Calcium sulfite; Cellu- 
—_——, nickel-Cr-Cu-Mo-, 358. in metalworking, 2714, 11669, 13074. lose; Paper pulp; Wastes.) 699, 1852, 
——, nickel-Si-, 13151. relief of, 8736, 11387, 14356. 2995, 2997, 4615, 5832, 9276, 10870. 
——, nitrogen-, 9978. residual, 7202, 7229, 11944, 11946, 11947 Sulfonamides. (See also Amides; Sulfanilamide. ) 
———, rare carths-, 14478. (book), 13337. 4252 
—, silicon-, 357, 2613, 7207, 11756. tensile, of snap rings, 3163. Sulfenates, petroleum, 693, 4554 

. titani . 1071. in tension members having spherical cavities, Sulfenation, of rubber, 3515. 
tungsten-, 2528, 5809, 8567, 8907, 1782 Sulfenyl hydrazide, 3427. 

11757. thermal, 3144, 8168, 12750. Sulfoxides, 4269. 

Stellites. See Cobalt alloys or Heat-resisting torsion, 7674, 10767, 10771. Sulfur, 3720, 5000, 8716, 8853, 13861. 

alloys. Stress relaxometer, recording, 14630. analysis, 408, 839, 2797. 4258. 4270. 4281. 
Stencils, manuf. of, 14209. Stress rupture. See Fractures 5636, 5658, 5667, 73804, 7307, 7361, 
Stereochemistry. (See also Isomerism.) 6261. Stress-strain properties. (See also Deformation; 8833, 8857, 8863, SS7TO, 8908, 8916, 
Sterilization. (See also Bacteriacidal action; Elastic properties; Stresses.) 10554, 13372. 10375, 10441, 12050, 12052, 13442. 

Chlorination; Fumigation; Germicides. ) Strip. See Sheet metals. cements, 4520. 

2322, 3598. Strontium, 1468, 5372, 5427. effect on growth of clover, 6400. 

Steroidal sapogenins, 13989. Strontium compounds, 3271, 8110, 7760, 8873, effect on oxidation of rubber, 3510 
Steroids, 1437, 3396, 7335, 12552. 9337, 9394, 10695, 12478, 13830. extn. from S ores, 2363. 
Sterols. (See also Alcohols; Cholesterol; Lipides.) Structural materials. (See also Building ma- from industrial wastes, 14828. 

775. terials; Laminated products; and “‘struc- in metals, 8680, 8681. 

Stibnite, reflectivity of, 14084. tural” under Steels.) 13372. molten, steel corrosion by, 7251. 
Stiffness. See Plastic properties. cores for panels, 2020, 3485. neutron capture +-rays from, 8131. 
Stilbene. (See also Anthracene; Counters; honeycomb panels, sonic testing of, 13480. oxygen in sroduction of, 6829. 

Scintillation substances.) 2103, 2911, 7422. protective coatings for, 8020. polymeric, 10926. 

Still. See Distillation apparatus. Structure. (See also Chemical constitution; proton-scattering cross section, 8138. 
Stirring apparatus. (See also Mixing apparatus. ) Crystals; Metallography; Molecules; and recovery of, 1829, 1839, 4597, 5839, 6042, 

462, 10915. specific substances. ) 6079, 6081, 6082, 6698, 7704, 7705, 
Stitching. (See also Fasteners.) 7010. amorphous vs. crystalline, 7768. 13757. 

Stokers. (See also Coal; Combustion; Furnaces; atomic, 2602, 9740, 14458. removal from gas, 3196, 4605, 6042, 6076, 

Space heating.) crystal—see Crystal structure 6078, 6081, 12428, 13557, 13782. 
chain-grate, 9078, 9086, 9090. deformation, 5721, 8738, 10253, 12532, resources, 2295, 3720, 5012, 12936. 
cross-fired, 1654. 12729, 13511. tarnishing reaction with Br in AgBr crystals, 
domestic, 1662. of space-time continuum, 12815 (book). 2135. 
ring shaped, Wagner type, 12252. superficial, 13208, 13557. in vinyl acetate polymerization, 13866. 
single-retort underfeed, 5880. Structures. (See also Beams, structural; Build- Sulfuration, 3282. 
spreader, 1654, 3037, 3038, 9084, 12255, ings; Foundations; Strength; Stress analysis; Sulfur compounds. (See also Sulfides; Thiols; 

13640. Structural materials. ) etc.) 677, 697, 876, 1405, 3223, 3225, 
Strain. See Deformation; Stress-strain properties analysis by plastic methods, 1776. 4448, 4713, 6058. 9059, 9254. 10934, 
Strain gages, 338a, 353, 508, 508a, 509, 510, cast iron, gray, in, 13587. 11042. 

511, 2898, 2942, 3147, 4358, 5683, 7621, cathodic protection of steel in, 13383. Sulphur dichloride, analysis of, 12051. 

8704, 8705, 8985, 10476, 10500, 12187, design of, 337, 1403, 13581, 13745; 6035, Sulfur dioxide, 1478, 3279. 3331, 5071, 6041, 

12188, 13502, 14769. 12395, 13750 (books). 6049, 6418. 7722. 7968, 9256, 9308, 
Stream pollution. See Water pollution. failure analysis of, 311. 12245, 14516, 14905 
Strength. (See also specific kinds and under light metals in, 9019, 11722. Sulfur hydride, 13859. 

. {names of specific substances.) 5468, underground, corrosion by soil, 13385. Sulfurie acid, 364, 678, 1476, 3206, 3331 

welded, 5227, 10205, 13369. 5824, 5825, 5828. 6041, 6063, 9308 
th. al 5535 (book). welding of, 2509, 8537, 11722, 13128, 10924, 12245, 12535, 14674, 15271. 
of materials—see Materials. 13136 Sulfurous acid, oxidation of, 729. 
tensile, 3339, 8726. Stucco, in Europe, 9164. Sulfur printing, 7108. 
shear, 8763. Styrenation, of tall oil, 6288. Sulfur trioxide, 4462, 12245. 
yield, 5470, 8726. Styrene. (See also Vinyl compounds.) 12611. Sulfuryl chloride, 782. 
Stress analysis. (See also Beams, structural; condensation with naphthols or phenols, 6282. Sulphone, poly-, formation of, 7969. 

Bending; Buckling; Buildings; Columns, copolymerization, 2028, 6260, 7968, 13906, Sunflowers, 2,4-D effect on, 11172. 

structural; Design; Materials; Strength; 13920, 14973. Superchargers, turbo-, 596 

Stresses; Structures; Testing.) 348, 2694, copolymers, 807, 3426, 9594, 15005 (book). Superconduction, theory, 8182. 

7185, 7443, 10250, 10553, 12114, 12380, derivs., 7972, 15005 (book). Superheaters. See Steam boilers. 

14463. detn. of, 2828, 5601. Superlattice. See Crystals; Crystal structure; 
of aircraft structures, semimonocoque, 12373. elastic and viscous properties of, 802. Transformations. 
of arches, 12391. high impact strength, 4769, 13944. Superphosphates. See Calcium phosphates; Fer- 
of beam columns, 14794. molded, 12609. tilizers; Phosphates. 
of beams, 651, 668, 669, 673, 1780, 3140, polymerization, 1983, 1991, 2028, 3385, Supersonic motion. (See also Acrodynamics. ) 

3151, 7656, 9211, 10771, 10777, 13732 3413, 4726, 4782, 7972, 9500, 9501, 2066, 8121, 11315. 

14804, 14805. 9503, 11079, 11087, 12631, 13921. Supersonic waves. See Ultrasonic waves 
brittle-coating, 333, 11946. polymers, 831, 2002, 3436, 3438, 4734, Surface-active substances. (See also Cleaning 
of columns, 10783. 4764, 5756, 6311, 6321, 6326, 7921, compositions; Colloids; Detergents; Flota- 
of cylinders, 1796, 3164, 6023, 6025, 7202, 7925, 7935, 7941, 7946, 9514, 9519, tion; Soaps; Wetting agents.) 1820, 4236, 

7674, 10760, 10775, 14803. 9520, 9679, 11070, 11076, 11089, 12594, 5631, 6182; 10887, 14876 (hooks). 
of drill-pipe joints, 11945. 13915, 13919, 13924, 14942, 15005 adsorption on cotton and woolen cloth, 10841. 
of expansion joints, 10757. (book). in coatings, 6392. 
of framed structures, 3143, 12364, 12394 prepn. and purification, 6303 (book). as corrosion inhibitors, 8803. 

(book), 14785, 14787. reactions, 11029, 12533, 13985. for detergent applications, 9244, 
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age = 869, 9431. 
from petroleum, 14870. 

Surface activity. (See also Interfacial tension; 
Surface tension.) 4706 (book). 

Surface energy, 6235, 153494. 

Surface-finish measurements. (See also under 
more specific techniques or under alloys, 
metal forms, metals, or products to which 
a =) 183, 5296, 9011, 10499, 11769, 


“Pasfiln” process, 5712. 
canes, 1547, 8999, 12145, 


microscopic, 1547, 5713, 7390, 13524. 
pneumatic gaging applied to, 14603. 
standards, 13547 
Surface(s). (See 
ticity. ) 
area calens. from adsorption isotherms, 6202. 
area of porous bodies, 4334, 14641 
area of powders, 439, 3090, 4334, 8957, 
8959, 10484, 11719, 12165, 13484, 14641. 
chemistry of, 3367; 4704, 4705 (books). 
electropolished-, diffraction, electron, 7447. 
Surface tension. (See also Interfacial tensions; 
Surface(s).) 781, 1315, 3237, 3309, 4631, 
4684, 6196, 7147, 12545, 12554. 
Surgery, 9878. 
Surveying, 11571 (book). 
Suspensions. (See also Dispersions.) 1920, 2045, 
4627, 6166. 
Swarf. See Scrap metals. 
Swedish National Committee for Physics, 1951 
conference, 15129. 
Sweep frequency generator. 
generators.) 1020. 
Synchros. (See also Control systems.) 6620. 
Syntans. See Tanning; Tanning materials. 
Synthesis. (See also Aromatization; Organic 
compounds; Photosynthesis; Reactions. ) 
bio-, of C™ labeled compounds, 8051. 
electro-org., 9461. 
Fischer-Tropsch—see Fischer-Tropsch synthe- 


12153, 


also Interfaces; Surface ac- 


(See also Scanning 


sis. 
org., 770, 7904, 9281 (book), 10968, 11021, 
13812. 
Systems. (See also Eutectics; Mixtures; Phase 
diagrams; Transformations. ) 
metal-soln., 06. 
one component, 4674. 
polymeric, viscoelastic behavior of, 803. 
salt-water, max. electrocond. and _ eutectic 
point in, 6113. 
three component, 6205, 9296. 
two component, 3323. 


2.4,5-T. See Acetic 
phenoxy)-. 
Tables, mathematical. See 
. Tableware, 7592. 
Tabling, recovery of fine coal by, 5074. 
Tachometer, stroboscopic, 2899. 
Taconites. See Jron ores. 
Tale, as extender in ink, 6037. 
4589, 6288, 7727, 


acid, (2,4,5-trichloro- 


under Mathematics. 


Tall — 12269, 12446, 
Tangerines. (See also Citrus.) 11190. 
Tanks, storage. (See also Containers; Pressure 
vessels. ) 
aluminum, 6968, 6971, _—_ 
aluminum alloys for, 2740 
cathodic protection of, 1425, 8773, 8775, 
3382. 
coatings for, 8581, 11983. 


corrosion, hot water, 13402. 
failure of welded, 8934 
steels for, 11983. 
Tanning. (See also Leather.) 5825, 9217, 9221, 
9222, 13795 (book), 14813. 
Tannins, 1493, 14812, 14862. 
Tantalates, as dielectrics, 12311. 


Tantalum, analysis, 1433, 4278, 4701, 5595, 
8875, 10404, 12068, 14551. 
applications, 2325, 8318, 15289. 
boats, 260. 
casting, 3895. 
cleaning and finishing, 2325. 
corrosion, 7244, 103 7, 14516, 14657. 
electropolishing, 09. 


formability, 2325. 

Ms and Mg X- - absorption edges of, 8134. 
machinability, 2325. 

mechanical ropertics, 2325. 

melting, 3895. 

oxidation, 8792. 

wp Eecoesticn, 8138, 11363, 14447, 14449, 


polarographic 1472. 
powder, 2482a, 8 

powder products, - 8768. 
processing, 2413, 8313. 
oy gy kinetics, 8661. 
system: O:-, 8 


weldability, 2325. 

welding electrodes for, 10030. 
Tantalum alloys, corrosion resistance, 4226. 

for metal-non-metal brazing, 8525. 





Tantalum alloys, chromium-, 2610. 
. iren-Ni-, 5352. 
» molybdenam-, _ 4226. 
oie 4 . lk 





Tantalum carbide, in me alloys, 344, 
Tantalum nitrides, 7582 

Tantalum ores, 1140, 13006. 

Tantalum oxides, 1139, 3846, 5595, 15168. 
Tantalum pentachloride, 3356. 


Tape puller. (See also Magnetic tape.) 1518. 

Tar. (See also Bitumens; Carbonization; Naval 
stores; Pitch.) 696, 4450, 4610, 6046, 
7688, 7749, 9224, 9239, 9245, 9246, 
10852, 11072, 11605. 

Tarnishing. (See also Corrosion.) 2135, 8688. 

Tar oils. (See also Hydrocarbon oils; Naphtha; 
Phenols.) 8871, 10823 

Tartaric acid, 9423. 

Tau-sagyz. (See also Rubber plants.) 13994. 


Taxation, effects on mergers, 6732 
( book ). 
effects on executives, 8357 (book). 
TCA, herbicide. See Sodium trichloracetate. 
Technetium, 1886, 4654, 6556, 7756. 
Technetium compounds, 1886, 3250. 
Technical reporting. See Literature. 
Technical societies. See Scientific organizations. 
Technology. (See also Science.) 
century of progress in, 9878a (book). 
chem., 6100 (encyclopedia). 
new, 4590. 
Teflon. See Ethylene, 
Telemetering systems. (See also Communications 
equipment; Guided missiles.) 1699, 8244. 
Telephone equipment. See Communication 
equipment. 
Television, job analysis in, 11482 
tubes for—see Electron tubes. 
Television engineering, 6651 (book). 
Tellurium, detn. of, 1492, 5666, 8849. 
films, 909, 5432. 
in glass, 7605. 
in heat-resisting alloys, 
optical properties, 2672. 


corporate 


polytetrafluoro-. 


( book ). 


13218. 











phys. properties, 909, 5432, 9666, 11887, 
14081. 
powder compacts, 3952. 
recovery from dusts and fumes, 4424. 
single crystals, 13270, 14051. 
specific gravity of molten, 11876. 
vapor pressure, 1320. 
Tellurium alloys, chromium-, 13248. 
. ead, 8666. 
Tellurepely hionic comp . 767. 
Telomerization, of vinyl monome rs, 13872. 
Temperature. (See also Cooling; Furnaces; 
Pyrometry; Thermocouples; Thermometers; 
Thermostats. ) 


control of, 1066, 1640, 5698. 
control of, app. for, 442, 447, 2188, 
4385, 5710, 5730, 9000, 13519, 

14629. 
distribuition in electrically heated wire, 
of flames—see Flames. 
measurement, 471, 592, 1578, 5686, 
8939, 8965, 10497, 10531, 14605. 
measurement by line-re versal method, 
10598. 


2879, 
14612, 


15114. 
5696, 
5782, 


measurement by X-ray absorption, 1578 
measurement of, app. for, 442, 447, 
1640, 2188, 14629. 
measurements, standardization of, 12167. 
Temper brittleness. (See also Brittleness.) 1296, 
1383, 1384, 10263. 


1066, 


Tensile testing. (See also Testing; and specific 
alloys, metal forms, metals, or products 
involved.) 1347, 1546, 8996, 10277, 
11900, 13284, 13525, 14496. 

Tensimeters, 12498. 

Tephrosia lanceolata Grah., 11195. 

Terephthalie acid, 4733. 

Terpene hydroperoxide, 4656. 

Terpenes, and derivs., 9488 (book). 


p-Terphenyl, — of, 1968. 

a-Terpineol, 11061. 

Testing. (See also Alloys; 
testing; Fatigue testing; Mechanical test- 
ing; Metals; Non-destructive testing; Shear 
testing; Strength; Tensile testing; Torsion 
testing; etc.; and under the names of 
specific substances involved.) 


Bend testing; Creep 


es mage of methods for, 13535. 
ultrasonic, 290 
Tetraethyllead, 1685, 3223, 10862. 


Tetralin. See Naphthalene, 1,2,3,4-tetrahydro-. 
Textile industry, 2986, 8998, 14808, 14809. 
Textile machinery, 1554, 10803 (book). 
Textiles. (See also Cellulose; Fibers; Nylon; 
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Orlon; Rayon; Yarn.) 10805, 12397. 
12456, 12952 (books). . 


abrasion resistance, 6089, 6316. 
aminoplastics application to, 795. 
bleaching, 12450 (book). 


coated, g-ray thickness gage for, 12447, 
cotton, 707, 1858, 4620, 6092, 6093, 6309 
9278, 10872 . 
density, 7724. 
gas fading, 9216. 
identification, 12090 (book). 
mech. properties, 7723, 10855. 
metal-plated, 6777 (book). 
preservative for, Cu as, 6036. 
resin-treated, 830, 6316, 11121. 
resistance to insects, 7720. 
rubber-coated, 838, 11147, 15017. 
from synthetic fibers, 6352, 6352a. 
tests and specifications, 10880. 
thermoplastic fiber-bonded, 12621. 
weathering of, accelerated, 13794. 
Thallium, 415, 1955, 2734, 3247, 10435, 
10439. 
Thallium alleys, antimony-Sn-, 7159. 
. indium-, 13268 
—_——., lead-, 4061, 4182. 
Thallophytes, 12686. 
Thermal analysis. See Analysis; Differential 


thermal analysis. 
Thermal expansion. See Expansion. 
Thermal expansion alloys, 4408. 
Thermal transpiration effect, 9371. 
Thermionic emission. See Emission. 
Thermionic emitters. (See also Electron tubes, 
Emission.) 14171, 15133. 
Thermionic properties, of graphite, 
Thermistors. See Electric resistors. 
Thermochemistry, 749, 1340 (book). 
Thermocouples. (See also Pyrometry; Tempera- 
ture; Thermopiles.) 471, 3696, 4916, 8953, 
8956, 9009, 12115, 12144. 
alloys for, 4391, 4408. 
antmony-Zn-, 3696. 
bismuth and alloys, 10502. 
platinum-Pt/Rh-, 12115. 
protection tubes for, 304, 460. 
as radiation meters, 2948. 


12789. 


Thermodynamic functions. (See also Thermo- 
dynamic properties.) 10971, 12480. 
Thermodynamic properties. (See also Thermo- 


dynamic functions; and the specific prop- 
erties such as Entropy; Heat capacity; 
and “free” under Energy.) 3605, 4145. 

carbon monoxide, 6211. 

dibromo-dichloro methane, 6179. 

gases, 10491, 10492 

metals, 1319. 

methyl] fluoride, 6209. 

in petroleum technology, 701, 

solns., 6172, 6230. 


3220. 


3-thiapentane, 14937. 
Thermodynamics, 4902, 12517; 763, 1708 


1943, 9408, 12812, 13864, 14930 (hooks 
of alloys, 5450, 7173 (books). 
in ceramics, 13677, 14746. 


of interfacial regions, 7813 


of irreversible processes, 6228, 9635. 
of polystyrenes, 3436. 
of rubber elasticity, 3499. 
of three-component systems, 6205. 
Thermoelectric ion source, 6595. 
Thermoelectric power, 2129, 11479. 
Thermoelectric properties. (See also Electric 
properties.) 282, 290, 1552, 2949, 3696. 
Thermogravimetry. (See also “thermal” under 
Analysis.) 4273, 4278, 6216, 7284, 11001. 


Thermolysis. See Pyrolysis. 

Thermomagnetism. See Magnetism. 

Thermometers, carbon-compn., 10528. 
glass for, 4506. 

27, 8968, 9009. 


resistance, 745 
Thermo-optic properties. See Optical properties 


Thermopiles. (See also Thermocouples.) 14094 
Thermostats, 7417, 12111, 14594. 
3-Thiapentane, 14937. 

Thiazolidines, 7357. 

Thickeners, power loads for, 6786. 

Thickness measurement. (See also Gaging; 
Measurements; Non-destructive _ testing.) 
473, 2927, 5709, 7444, 7446, 10509, 
12447, 13536. 

beta ray, 7444, 7446, 12447. 
nuclear, 8987, 12135, 13546. 
ultrasonic, 12169. 
X-ray, 13546. 

Thinking. See Mind. 

Thio amides. See Amides 


Thiocyanates, 1448, 6128. 
Thio ethers. See Sulfides. 
Thieformamide, 8893. 
Thioglycolic acid. See 


Thiokols. (See also Rubber, synthetic.) 3477. 
Thiols. (See also Sulfur compounds.) 1442, 
3511, 6284, 6369, 10834, 14965. 


Acetic acid, mercapto-. 
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Thiolutin, 15254. 
Thienyl chloride, 11038. 

Thiophene, 3195, 7914 (book), 14530. 
Thiophene, veg tt 7896 . 
3-Thiophenethiol, 3198. 
Thiosemicarbazones. See Semicarbazones. 
Thiosul fates, 1434, 8911, 9301, 12050. 
Thiourea. See Urea, thio-. 

Thiuram sulfides, 2063. 


Thixotropy, 7815 

Thoria, 1707, 10954, 11712, 11861. 

Thorium, analysis, 419, 2792, 4246, 4250, 
5634, 5648, 6120, 6214, 7279, 7291, 
7303, 7309, 10369, 12044, 12073, 12074. 

combustion heat, 11861. 
electronic structure, 13846. 
foundry practice, 3895. 
isotopes, 5755, 8133. 

mech. properties, 13342. 

phys. properties, 8216, 10185. 
powder, 2490, 11712 

system: Mn-—, 3364. 


Thorium alloys, 2630, 10185. 
Thorium alloys, aluminum-, 15197. 


——_ selenium-, 11810, 13197. 

Thorium compounds, 1875, 10944. 

Thorium fluoride, 1896, 10954. 

Thorium hydride, 2490, 4628. 

Thorium nitride, 7558 

Thorium ores, 430, 9500, 12044. 

Thorium oxalate, 6137. 

Thorium oxide. See Thoria. 

Thorium series, radiometric properties, 

Thoron, 8973, 12745. 

Thymol, in detn. of Ti, 1460. 

Thyratron. See Electron tubes. 

Tileboard. (See also Building materials.) 4730. 

Time bases. (See also Scanning generators. ) 
1037 (book), 12888. 

Timers, electronic, 1532, 2201. 

Timken 16-25-6 alloy. See Iron alloys, chro- 
mium-Mo-Ni-. 

Timothy, 2051. 

Tin, 120, 2287, 4999, 7463, 8309, 9032, 9838, 
9841, 11412, 14224, 15279. 

analysis, 388, 425, 434, 1445, 


12766. 


2831, 7355, 8883, 12017, 12058, 12086, 
13441, 14224. 

coatings, 227, 229, 4279, 7051, 10081, 
11790, 11993, 13173, 13276, 14224, 
14378. 


contact melting with Bi or Zn, 4120. 

corrosion, 4225, 10351, 11993 (book). 

deformation from hardness-test 
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diffusion, self, 4090. 
distn., vacuum, —~" 
electrocrystallization, 
electrodeposition, 5392, “5 329 
electrodeposits, 1009, 14383. 
electrometallurgy, 13039. 
films, 7051, 14454. 
grain growth, 257. 
gray, 1336, 7134. 
high-purity, 8414, 10196. 
mech. properties, 1342, 8745, 8763. 
metallurgy, extractive, 6825 
microscopy, polarized-light, 
molten, 7096, 8651, 8797, 
passivation, 7258. 
phys. properties, 4114, 5426, 5430, 
11333, 11363, 14084, 14447. 

plastic deformation, 4181. 
polarography, 5622. 
polishing, metallographic, 8584. 
single crystals, growth, 11850, 
slip in bicrystals, 10227. 
in solders, 14224. 
solidification shrinkage, 8431. 
soly. in Al, 7155. 
structure, cxyetal, 231. 
superconducting- normal transition, ae 
surface tension at melting point, 714 
thermodynamic properties, 5426. 
transformations, allotropic, 8665. 
viscosity, 4115. 
whisker growth on, 7213. 

Tin alloys. (See also Babbit metals; Bronzes.) 
coatings, dip, 14378. 
corrosion resistance, 11993 (book). 
die casting, 2439 
electrodeposition, ‘14378. 
fluidity, 1158 

Tin alloys, aluminum-, 8797. 

alumi In-, 7097 

antimony-, 314, 7092, 8797. 

antimeny-Pb-, 7139. 

antimony-TIl-, 7139. 

bismuth, 2454, 8797, 9928. 

bismuth-Cd-, 14422. 

cadmium-, 8797. 

cadmium-Pb-Zn-, 536 
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14378. 


13197. 
13260, 


13233. 
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copper-Mg-, 13195. 


- 


Tin plate, 2537, 


Tin plating, 2587, 
Tin sulfide, 11625. 
Tires, rubber, 835, 


1479, 2771, 


indenters, 


14439. 
11328, 


Titanium alloys, O71, 3827, 
applications, 3827, 4161, 7265, 9862, 12202, 


copper-, 258, 1118, 1383, 4228, 8797. 


. copper-Pb-, 7259. 


——, lead-, 363, 499, 1263, 1342, 2454, 


8584, 8797, 10197, 
lithium.-, wer. 
magnesium-, 8797. 
nickel-, 1263. 2581, 

. silver-, 87158 

. sodium-, 2663, 8797. 

. titanium-, 2616. 

. zine-, 1263, 2581, 8797, 9973, 13178. 


. zireonium-, 13221 


2551, 5300, 8431, 
11751 


13178. 


Tin chloride, 1979, 4735, 6250, 11029. 

Tin, diethyl diphenyl-, 6293. 

Tin iodide, 7755. 

Tin ores, 2293, 5050, 6806, 6807, 6848, 11625, 


13008, 14224. 
2581, 3814, 4003, 7042, 
7463, 8309, 8465, 8604, 11518, 12660, 
14504. 
4049, 5313, 8611. 

11140, 11142, 111435. 
cord for, 848, 7989, 11140, 11142. 


Titanates. (See also under the names of specific 


titanates.) 1709, 1950, 7744 


Titania. See Titanium oxides. 
Titanium, 2288, 2341, 4999, 6718, 6775, 6940, 


7470, 8308, 8318, 13065. 

aging, strain, 13343. 

for aluminum-alloy grain refine me nt, 87. 

analysis, 1415, 1435, 1460, 2772, 4268, 
4279, 4280, 4701, 5623, 5629, 5634, 
6120, 7350, 8860, 8883, 8927, 10368, 
10384, 12013, 13441, 13445, 13471. 

applications, 1072, 2325, 2955, 2969, 3905, 
4161, 4193, 4402, 6720, 8318, 8706, 
9023, 9862, 11578 (book), 11693, 12202, 
12246, 13218, 14246, 14307, 15289. 

casting, 3895. 

castings, grain refinement, 13067. 

cermets, 139. 

cleaning, 2325, 9862. 

coatings, 

complexes with ‘H.On, 9399. 

corrosion, 1413, 6721, 10346, 11975. 

deformation, 3744, 4193. 

drawing, 13100. 

extn. of, 6718. 

extrusion, hot, 8473, 9982, 9984. 

fabrication, 6949, 9023, 11693, 
15293. 

fatigue strength, 8497. 

finishing, 2325, 9862. 

forging, 15293. 

formability, 2325. 

forming, 100, 111, 1071, 
9985, 10001, 13100. 

grinding, 118, 127, 3924. 

heat treatment, 331, 4193, 9862. 

impregnation of steel with, 2590. 

ingots, production of, 5092. 

machinability, 1195, 2325, 9985, 
13104. 

machining, 1071, 4193, 5196 (book), 6721, 
6934, 9862, 15293. 


14246, 


1190, 4193, 9862, 


11697, 


mech. properties, 331, 1195, 2325, 4161, 
9862, 12202, 13065, 13342, roy 15135. 

melting, 3895, 5093, 11609, 15293. 

metallography, 13200. 

metallurgy, 1071, 8410, 14246. 

microscopy, polarized-light, 13197. 


nucleation, 13067. 

oxidation, 7250, 8792, 10316. 
passivation in HCl, 14436. 
phase diagrams, 10111. 

phys. properties, 1195, 4139, 13215. 
pigments, detn. of Sn in, 8883. 
plating, 10069, 11768 

pole figures, 10180. 

potentials in sea water, 10330. 
powder, 1111, 2490, 11768. 
powder products, 13571. 


production, 36, 1071, 1140, 3837, 5055, 


5090, 5123, 8387, 13065, 13245, 14309. 
properties, 1071, 5251, 


10346 


reaction of heated on with Tils, 13245. 


scaling in N atm., 725¢ 

sheets, 111, 6951, 5497, 11693, 13343. 
specifications, 10548 

structure, crystal, $632. 

structure, deformation, 8729, 13343. 
weldability, 2325, 


9862. 
welding, 166, 3961, 4193, 5251, 8496, 8497, 


8546, 10001, 15293. 
welds, mech. a rties, 8496. 
workability, 100, 6718 
13065, 14647. 


14246. 
cleaning, 9862. 
corrosion fatigue, 7265. 
corrosion resistance, 4226. 


103 


cutting, 3949. 

cutting fluids for, 3921, 3927. 

drilling, 3923, 11681. 

fabrication, 14246. 

fatigue strength, 8497, 135344. 

finishing, 9862. 

forming, 9862, 11681. 

hardness, 13344. 

heat treatment, 331, 4188, 9862. 

machinability, 13104. 

machining, 5196 (book), 9862. 

mech. properties, 331, 4076, 4161, 
12202, 13065, 13344. 

metallurgy, 1071. 

for metal-non-metal brazing, 8525 

oxidation, high-temp., 7265. 

phase designations, 7110. 

phase diagrams, 10111. 


properties, oon ee 5251, 6718, 13344, 


reaming, 392 
sheets, 8546, 5407. 
stamping, 11681. 
structure, crystal, 2615. 
tapping, 3923. 
transformations, 3744, 5374. 
weldability, 9862. 
welding, 5251, 8546, 10057, 
Titanium = alleys, 
2609, 2617, 5356, 8629, 8666. 
. alumi Ni-, 14412. 
——., beryllium-, 4062. 
. carbon, 248. 
. ehromium-, 4226, Lis 
. columbi . 232, 1353 








——, iron-Cr-, 5385. 


6718, 6720, 6721, 


. copper-, 8642, 10115. 


——. gold-, 8617, 8642. 


. iren-, 2520, 10316, 13241. 
—_——, manganese-, 13241. 
——, nickel-, LISI1. 


. nitrogen-, 248 


platinum-, 8617. 
silicon-, 13024. 
———, silver-, 8642. 
——-, tin-, 2616. 
. tungsten-, 13241. 
. vanadium-, 8630. 
. zireoni . 1313, 8653. 
Titanium boride, 5353, 10112, 12524. 





Titanium carbide, 139, 3085, 3948, 

8341, 11604, 14238, 14425, 14502. 
14340. 
Titanium cast irons. See Cast irons, 


Titanium carbide alloys, 15398, 


titanium-. 
Titani ds, 1927, 1964. 
Titanium disulfide, 3249. 
Titanium hydride, 2490. 
Titanium nitride, 2590, 7642. 





Titanium ores. (See also ilmenite.) 8, 
7744, 8410, 


1128, 6805, 6815, 
14307, 15274, 15295. 
Titanium oxide. (See also Pigments; 


13124. 
aluminum-, 30, 2535, 


9862, 


1158, 


oxygen, 248, 10109, 13203, 13220. 


5201, 


alloy, 


1094, 
10346, 


Rutile. ) 
397, 1705, 3083, 3088, 5595, 5929, 


7744, 


8821, 10686, 10689, 10698, 10736, 10903, 
10927, 10994, 11630, 13687, 13843. 
Titanium steels. See Steels, alloy, titanium. 


Titanium tetrachloride, 3837. 
Titanium tetraiodide, 13245. 
Titration. (See also Analysis; 





Argentometry; 


Fluorometry; Oxidimetry.) 2807, 4270, 
12042, 13414, 13415. 
acid-base, 2776. 
acidimetric, 5602. 
amperometric, 1434, 2776, 8921, 10381. 
conductometric, 13465. 
coulometric, 10380. 
cryoscopic, 5664. 
dead-stop, I no. detn. by, 7276. 
electrolytic, 4281. 
high frequency, 1441, 5588, 5589, 12081, 
13418, 13420. 
internal electrolysis, 13468. 
micro-, 12062 
in non-aq. solns., 1471, 2776, 4252. 
oxidimetric, 1471, 12083. 
photometric, 12033. 
potentiometric, 5664. 
redox, 4313, 10410. 
reductometric, 12083. 
spectrophotometric, solns., 12014. 
Titrimetry. See Analysis; Titration. 
Tobacco. (See also Nicotine.) 8065, 10623, 
11168, 11224, 12718, 15045. 
mosaic disease of—see Viruses. 
Toluene, 1438, 7729, 9264, 10939, 12480, 
14957. 
Toluene, nitro-, 13854. 
. ae 11387. 
Tomatoes, 2061, 3538, 4817, 4843, 6398, 
8043, 11174. em 11241, 12711, 12722, 


15059, 1507 


Tools. (See also Corbides: Dies; Machine tools; 
Machining; Metalworking; and under spe- 
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cific metalworking processes, tools, or tool 
materials. ) 

carbide, 121, 128, 134, 136, 1355, 6935, 
11684, 11694, 12140, 13097, 13098. 

cutting, 131, 624, 1194, 1210, 3932, 5186, 
8481, 8484, 8740, 8747, 12193, 13096, 
13097, 13367, 14656. 

glass, for metal forming, 6926. 

heat treatment of, 17 

plastic, 1191, 3467, 7928, 14999. 

sharpening by electros ark, 6953. 

stamps and punches, 172. 

stress measurement in, 13318 

Toolsteels. (See also Steels, alloy. ) 4350, 9024, 

12967. 


9 
applications, 5163, 9024. 
brazing to C steel, 1210. 


carbides in, 5359, 5376, 10118. 
coating of, 532 

compns., 13572. 

cutting of, 3921, 3931, 13098. 
for dies, 7043, 3068. 

for drills, twist, 11705. 


for extrusion of non-ferrous metals, 3909. 
forging of, 322. 
fractures, 2725, 8758, 10314, 13354. 
hardenability, 13332, 13510. 
hardening, 1251, 8560, 11757. 
hardness, 10264, 10267, 14373. 
heat treatment, 2525, 2971, 5270, 7043, 
8571, 9024, 10264, 13332, 13572, 14373. 
hot tapping of ingots of, 6839. 
inclusion elimination in, 8413. 
for investment casting, 522. 
machinability, 3933, 5176, 8485. 
machining, 2968, 5193, 8483, 13086. 
metallurgy, phys., 12969. 
microstructure, 11705, 12969. 
peening of, 1251. 
properties, 322, 3948, 6949, 7194, 
13572, 14501. 
rare-earth effects, 6836. 
sand casting of, 5157. 
for springs, 13303. 
standards, 13510. 
tempering, 13332. 
tensile testing, 14501. 
wear resistance, 8747. 
weldability, 10029. 
welding, are, 1227. 


T . ehr 


131 
. melybdenum-Ni-, *o508, 8567. 
ws 


13332, 


aun 














Torbanite, detn. of S in, 12052. 

Torque. (See also Drivers; Shafts; 
Twisting.) 667, 12113, 12114. 

Torque converters. (See also Automotive vehi- 
cles; Couplings; Fluid couplings; Hydraluic 
equipment.) 662, 1702 (book). 

bones 1798, 6025, 7674, 10767, 1077 


Torsion; 


92. 
Torsion testing, 5501. 
elimination of friction in, 470. 
size effects in, 132 
soap-film technique, 8727. 
Toughness. (See also Brittleness; Schnadt tough- 
ness test.) 2689, 13372 
Towers, chemical. (See also Columns, chemical. ) 
7683, 12254, 14704. 
Toxicity. (See also Pharmacology; Poisons. ) 
of chem. vapors, 4667. 
of drugs, weed-killers, and insecticides, 2343 
(book ). 
of selenium, 1055. 
Tracers, ~~ _rc See 
Isotope: 
Tractors, “a U.S.S.R., 8593. 
Trade associations, how to use, 6753 (book). 
Transducers, barium titanate, 3636. 
circular, 8108. 
for displacement measurement, 14148. 
electromechanical, 2236 
ionophone, 9780. 
piezoelec., 11302. 
ultrasonic, 8077. 
Transductors, 14159. 
Transformations. (See also Polymorphism; and 
under the names of specific substances. ) 


“as indicators” under 


261, 267, 734, 921, 957 (book), 1557, 
6149, 7136, 7173, 11002. 
austenite-martensite, 13232. 
of barium titanate, 2089. 
electrochem.—in friction systems, 13262. 


ferroelec., ua 

of glass, 6 

in iron-C alloys, 1298. 

magnetic, 11377 

of nickel oxide, "6150. 
order-disorder, 4626, 13240. 
org., 3511, 9485, 11060. 
pearlite-austenite, 11855. 
superstructural, kinetics of, 5368. 





Transformer oils, 695, 9248, 9792, 10849, 
10850, 10851, 11263. 

Transformers. (See also Electric circuits; Elec- 
tric equipment; Electric power.) 450, 994, 
2171, 2226, 2230, 2242, 3664, 3671, 4954, 
4977, 4979, 6579, 9711, 9729, 9748, 9768, 
9795, 11403, 11404, 11436, 11469, 12833, 


14123, 14156, 14162, 15208, 15239. 
Transistors. (See also Electric circuits; Elec- 
tronic networks; Germanium.) 969, 1026, 


2216, 3686, 6522, 6631, 6636, 6637, 
9715, 9716, 9718, 9720, 9764, 9783, 
11431, 11471, 11476, 14130, 14158. 


Transitions. See Transformations. 
Transmissions. See Automotive vehicles; Torque 
converters. 
Transpiration, of plants, 4825. 
Transportation. (See also Air transportation; 
Railroads; Roads; etc.) 3771, 3772, 3773 
( books ). 
Travel guide. See Foreign travel. 
Traveling wave tubes. See Electron tubes. 
Trefoil. (See also Clover.) 2051. 
Trees. (See also Forests; and specific types of 
trees.) 14000. 
Triallyl cyanurate, 11105. 
Triazine, diamino-, 9237. 
Tribenzylamine, 5274. 
Triboelectric effect, 1552. 
Triboluminescence. See Luminescence. 
N-Trichloromethylthiotetrahydrophthalimide, 
12022. 
Trichoderma virdie, 14005. 
Tricresyl phosphate, 7560a, 12582. 
Triethylene glycol, 418, 12422. 
Triglycerides. See Glycerides. 
Trimethylamine, 6106, 3393. 
Trimethylamine oxide, 1966. 
Trucks, automotive, drawing of 
13947. 
gas turbines in, 12298. 
magnesium- -alloy wheels for, 
Tuberculosis, control of, 
Tubes or Tubing. (See also Pipes. ) 
collapsible, coatings for, 15030. 
film-cooling of, 3. 
finned, applications of, 3186. 
»roduction of, 9996 (book). 
angue-Hilsch, 11280, 14103. 
remote opening and sealing of, 
welding of, 166, 8500. 
Tumbling, 218, 2575, 4042, 11775, 
14387 


1 965, 3385, 


panels for, 


11928. 


12292. 
4015, 


Tung oil, 7874, 10885 (book), 
13977. 


Tungstates, alkaline-earth, formation of, 1860. 
Tungsten, 241, 4999, 8318 
for aluminum-alloy grain refinement, 87. 
analysis, 414, 415, 1497, 2772, 4280, 8924, 
10368, 10404, 12057, 12088. 
annealing, 1305. 
apemetem, 2325, 8318, 
cleaning and finishing, 2325 
coatings for, ceramic, 2413. 
corrosion, 10337, 11990, 14516, 
creep, 14472. 
crystal growth, 2650. 
diffusion into ferrous metals, 
electrode potentials, 9350. 
evapd. catalyst, 3273. 
filaments, 7090, 8575. 
formability, 2325. 
machinability, 2325. 
metallurgy, 11572 (book). 
powder, 2482a, a ot F as 12, 
powder products, 143 
we Bd 2395, “3138, 11572 (book), 
1325 13264. 
re Rag 12004, 13245. 
recrystallization, 1305. 
siliconizing, 10060 
swaging, 1305 
weldability, 2325. 
welding to Al, 13125. 
welding electrodes, 10030. 
welding, resistance, 1236. 
wires, 5705, 10060, 11827. 
Tungsten alloys, cutting fluids for, 3927. 
electrodeposition, 8585. 
precision casting of, 5150. 
Tungsten alloys, chromium-, 

, chromium-Mo-Ni-, 

. eobalt-, 14416. 
——, cobalt-Mo-, 2543. 
—_——, iron-, 13191. 
—_, ea 278. 
,silver, 10513a. 

titani . 13241. 
Tungsten boride, 10112. 

. nickel-, 13116. 
Tungsten carbide alloys, cobalt-, 344, 
5462, 13116, 13120, 14417. 
Tungsten carbides, 329, 519, 1205, 2470, 2970, 

4186, 5178, 5205, 7212, 8495, 11606, 
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11572 (book). 


14657. 


13191. 


13120. 


11812. 
14335. 








1355, 


— 


11713, 
14425. 
Tungsten fluoride, 6178. 
Tungsten hexacarbonyl, 14342. 
Tungsten ores, 5064, 8322, 8396, 11606, 14273. 


13093, 13197, 14342, 14397, 


Tungsten trioxide, 4692, 6494, 14070. 
Turbidimetry, 9524. 
Turbines. (See also Gas turbines; Turbome. 
chines.) 578, 7567, 9096. 
air, 9103, 10655. 
air-expansion, 1679. 
aircraft, auxiliary, 7559 . 


expansion, for auxiliary power, 12300. 
governors for, 3149. 
“Kaplan”, runaway speed of, 12274. 
mercury, 3055. 
multistage, 14710. 
reheat, 1692, 1694. 
steam, 586, 1388, 1666, 2722, 2844, 4486 
pret 5902, 7552, 7565, 12199, 1337], 
13659, 14465. 
triple automatic extn., 3071. 
Turbojet. See Aircraft engines. 


Turbomachines, axial, subsonic flow in, 12304, 
flow in, 3628, 5911, 6558, 9128, 10675. 
radial, design of, 9101. 


Superchargers. 
3620, 4878, 


Turbosuperchargers. See 

Turbulence. (See also Flow.) 954, 
11314, 11325, 11383. 

Turner, W. E. S.. glass and, 6000 (book). 

Turpentine, 6244. 

Twinning, of crystals. See Crystals. 

Twisting, of anisotropic plates, 8712. 


Ultracentifuges. See Centrifuges 
Ultrasonic warning devices, 35702. 
Ultrasonic waves. (See also Non-destructive test- 
ing; Sound; Waves.) 6102 (book). 
applications, 2901, 4854, 6544, 8104, 11295, 
11296, 11324, 12154, 13552, 15141. 
diffraction of—see Diffraction, ultrasonic. 
effect on materials, 740, 792, 1998, 2371, 
3307, 3452, 6483, 7774, 8096, 8798, 
9651, 10945, 13995. 
in elastic const. detn., 743, 13342. 
in industrial processes, 2013, 2090, 5966, 
l 13963, 14809. 


in liquids, 2091, 2104, 2110, 2112, 3585, 


3594, 4849, 4859, 6129, 8074, 9669, 
11265, 11299, 12154, 13154, 14047. 
physics of, 4853, 6463, 8073, 8075, 8095, 


9660, 11356, 11390 (book), 12728, 15110, 
15111. 

Ultrasonography, and ultrasonoscopy, 8076. 

Ultra-violet light. See Light, ultra-violet. 

United Nations, 15324 (book). 

Unsaturated compounds. (See also Acetylene 
compounds; Hydrocarbons; Olefins; Vinyl 
compounds.) 847 


Uranium, 4999, 12289, 14234. 
activated, 11332. 
alpha, 5336. 
beta, 5334, 8649. 
complexes, 13803. 
detn., 415, 1466, 4246, 4296, 5644, 5648, 
10309, 12023, 12044. 


fission of—see Fission. 
foundry practice, 3895. 
isotope 235, mass of, 6570 (hook). 
metallography, 13196. 
microstructure, 5493, 
particle characteristics, 
8649, 15122. 
polarography, 5622, 13196, 13197, 14084. 
properties, 2490, 2669, 2682, 4202, 4206, 
5336, 5491, 8679, 10173, 10185, 11861, 
13342, 13846. 
sepn., 419, 5634, 6214. 
Uranium alloys, 2630, 10185. 
Uranium alloys, aluminum-, 13197. 
. earbon, 1301. 
. lead-, 5354. 
_—_—., magnesium-, 13197. 
Uranium carbides, 237, 7582. 
Uranium chlorides, absorption yaoi, 6175. 


13197. 


6212, 6518, 8133, 





Urani com ds, 7878, 787 12459. 
Uranium fluorides, 1896, 6178, “{0909. 
Uranium halides, 720, 13816. 
Uranium hydride, 2490. 
Uranium nitride, 7582. 
Uranium ores, 1105, 1106, 6726. 
analysis, 430, 8901, 12044, 14234. 
resources, 1068, 5009, 6675, 6685, 6710, 


3789, 8344, 15274. 


Uranium oxides, 726, 3269, 6232, 7582, 7856, 


8679, 9379, 9381, 
Uranotherianite, 4246. 
Uranyl fluoride, 35361, 
Uranyl nitrate, 6117, 
Uranyl sulfate, 3238. 
Urea, 793, 794, 3472, 4717, 

9419, 13385, 14867. 
Urea, 2-(p-chlorophenyl)-1,1-dimethyl-, 14539. 


9389, 11861. 


13804. 
12486. 
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—, thie-, 4717, 6369, 13994. 
U.S.S.R. See Russia. 
U.S. Steel Co., history of, 3738 (book). 
Vv 
Vacuum deposition of metals. See 
and specific alloys or metals. 
Vacuum gages. See Manometers. 
Vacuum metallurgy. See Metallurgy. 
Vacuum techniques. (See also Leak detection.) 
, 12801. 

degassing, 4329. 

glass-to-metal seals, 2939. 

greaseless Hg-se aled tap 8967. 

magnetic stirrer, 462 

in nuclear physics, 6549. 

use of getters, 9749. 

use of soft membranes, 13554. 
Vacuum tubes. See Electron tubes 


Coatings; 


11008 (hook), 


Valency. {See also Bonds.) 7743, 
1255 
Valves. (See also Hydraulic equipment.) 649, 
control, 1534, 8954, 12106, 13508. 
gas flow limiting, automatic, 13515 
gate, 12368. 
high-pressure, 2940. 


ppet, cams and springs for, 3168 (book). 


po 
Vanadates, 3328, 7286, 9372. 








Vanadium, analysis, 415, 1497, 4279, 4280, 
634, 5641, 7293, 7323, 8860, 8882, 
10368, 10407, 10958, 12005, 12042, 
13454. 

applications, 2325. 
catalyst, 14905. 
cleaning and finishing, 2325. 
corrosion, salt-water, 2354. 
fabrication, 2334. 
ferrous metals ae with, 10046. 
formability, 232: 
grain orientation, “preferred, 10237. 
high-purity, 13205. 
machinability, 2325. 
mech. properties, 2325, 2334, 13342. 
oxygen solid solns. in, 3744. 
phys. properties, 2334, 2670, 12785, 14447. 
reactions in perchloric acid soln., 9302. 
recovery, 2364, 2377, 3756, 6815. 
reduction, 4281, 10958. 
removal from petroleum fuels, 676. 
in steel, 1300, 2652. 
weldability, 2325. 

Vanadium alloys, 3744. 

Vanadium alloys, aluminum-, 8666. 

. ganese-, 10113. 
. nickel-, 2623, 8616, 10144, 13199. 
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Vanadium carbide, 12785. 
Vanadium nitrides, 10960, 12785. 


Vanadium ores, 1105, 1106. 

Vanadium oxides, 8, 1139, 4630, 4638, 6049, 
10994. 

van der Waals’ equation. See “‘of state’ under 

Equations. 

Vanillie acid, 12074. 

Vaporization. (See also Evaporation; Heat of 
vaporization; Sublimation.) 7699, 7800, 
10866. 

Vapor pressure, 4675, 7532, 9371, 14923, 
149: 

Vapors. (See also Gases.) 4441, 6163, 6186, 


12497, 14924. 

Varnishes. (See also Coatings; 
quers.) 429, 2011, 6382, 
8019, 9598, 11160, 11162, 
8026, 9603 (books). 

Vehicles. See Automotive vehicles; Paints; etc. 

Venezuela, 1951 market developments, 6682. 

Ventilation. (See also Air; Air filters; Space 
heating.) 575, 1579, 3040, 5879, 7474, 
7535, 10633, 12257. 

Venturi tubes, Herschel type, 12104. 

Verein Deutscher Eisenhuttenleute, 1951 re- 
search of, 11551. 
Vermiculite, 5988, 15091. 
Versene. See Acetic acid, 

tetra-. 

Vessels. See Containers; Pressure vessels; Ships. 

Vibration drive, control by thyratron, 444. 


Finishes; Lac- 
6384, 8013, 
11164, 12667; 


(ethylenedinitrilo)- 


Vibrations. (See also Raman effect; Shock ab- 
sorbers; Spectra; Waves.) 2333, 2941, 
6312, 8180, 9234, 12385, 14788; 2168, 


8222 (books). 
damping of, 1557, 287 
13317, 14795. 
torsional, 2872, 
Vinyl acetate. See 
acid 


2, 4343, 8179, 13312, 


4343, 10782, 
“vinyl ester” 


12114. 


under Acetic 


Vinyl alcohol. (See also Acetaldehyde; Vinyl 
compounds.) 1971, 3458, 4752, 8922, 
9137, 9504. 

Vinylation, of cellulose, 7726. 

Vinyl chloride. See Ethylene, chloro-. 


Vinyl compounds. (See also Acrylic acid; 1,3- 


Butadiene; Me ion rylic acid; Olefins; Plas- 
tics; Polyme rs; Resins; Rubber, synthetic; 
Styrene; Unsaturated compounds; Vinyl 
alcohol. ) 

monomers, telomerization of, 13872. 

plasticizers for, 12589, 12613. 

polymers, 1995, 3449, 3458, 6343, 7963, 


7981 (book); 9515, 11110, 12592. 

in surface coatings, 2045. 
Vinyl esters. See Vinyl alcohol. 
Vinyl halides, reactions with 1, 3374. 
Vinylidene chloride. See Ethylene, 1,1-dichloro-. 
Vinyloxethyl, derivs., 7920. 
Vieluric acid, 5630. 
Virial coefficients, 3402, 6262. 
Viruses. (See also Bacteriophages. ) 


in cancer, 14265 (book). 
carnation mosaic, 11214. 


tobacco mosaic, 4829, 4837, 12724, 15072. 
Viscoelastic materials. (See also Elastic ma- 


terials.) 740, 14982. 
Viscoelastic properties. (See also Elastic prop- 
erties.) 2897, — 13913. 


Viscose rayon. See Ra 
Viseosimeters, 480, 6525, 10470, 12098, 12107, 
12129, 13537. 
band, 12509 


capillary, 13854, 14581. 
Drage, 13448. 
micro-, 14598. 
rotational, 10495a, 12357, 12508. 
vibrating-plate, 467. 
Viscosity, 474, 3253, 9374, 10470, 12098, 
12597, 15151. 
absoulte, detn. of, 10557. 
dynamic, measurement of, 13537. 
of films, 480, 9375. 
of gases, 1941, 9357, 10978, 10991, 12170, 
13854. 
of glass, 618. 
7616. 


of highly viscous materials, 
of hydrocarbons, 1911. 
intrinsic, 11084. 

kinematic, 12499. 


of liquids, 3237, 6213, 6394, 6496, 6525, 
7791, 7793, 7840, 7988, 10974, 10978 
12107, 12505, 12508, 12515. 

of oleogels, 611 

photo-, of glycerine, 2082. 


Vitallium. See Cobalt alloys, chromium-Mo-Ni. 
Vitamins. (See also Growth substances.) 401, 
8867; 5028, 6744, 10462 (books). 


A, detn. of, 8909, 11999. 
B:,in human se = 10427. 
Bs, detn. of, 886 

Bis, detn. of, $910, 12019. 


D, detn. of, 8909. 

E, detn. of, 7312. 
Vitreous enameling. See Enamels, 
Volatility. See Vapor pressure. 
Voltammetry, of thallium, 3247. 
Voltemeters, differential, 12871 


porcelain. 


high impedance, 6644, 11422. 
kilo-, electronic peak-reading, 7435. 
micro-, 4943. 

vacuum-tube, 971, 6644, 14151. 


War. See Air war; Civil defense; Armor and 
ordnance; etc. 

Warchousing, 15286. 

Washing, in porous media, 6059. 


Wastes. (See also Air pollution; Bagasse; Fer- 


tilizers; Fly ash; Molasses; Phenols; Scrap 
metals; Sewage; Slags; Sludges; Sulfite 
liquor; Water pollution; and under the 


names of specific products or processes. ) 
531, 534, 1443, 1602, 1604, 1606, 2982, 
2992, 4427, 5825, 5830, 5836, 5841, 7485, 
7487, 7490, 9032, 10587, 11197, 14660, 
14828. 

agricultural, 13770. 

antibiotics, 5825, 7482, 

board-mill, treatment of, 

chem., 537, 5825, 7489, 14665. 

from citrus fruits industry, 5825. 

coal mine, control of, 5839. 

coke-plant, O-consuming value of, 1440. 

from copper and brass industry, 5825. 

from corn products, 5825, 7479 

from dairy industry, 5825, 5836. 

dye, treatment of, 2986. 

food, disposal of, 12212. 

from freight terminal, treatment of, 4425. 

gases, 6041, 7493. 

from gas works, 2982, 2998. 

from grain distilleries, 5825. 


7489. 
1603. 


from paper mills, 2991, 4427, 5825, 7488, 
7721, 12221, 13598. 

phenolic, 1444, 10594, 10596. 

radioactive, 535, 536, 540 (book), 2987, 
2988, 5825, 13506, 13593, 13597, 
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refinery, 5615, 5825, 14661, 

14666, 14842. 
slaughter-house, 4427, 
from steel industry, 532, 

14664. 
tanning, 5825, 11196. 
textile, treatment of, 2986. 
trade directory of dealers and consumers in 

and Canada, 3784 (book). 
water, disposal of, 2981, 2996. 
from water purification, 528. 
wood, incineration of, 7473. 
wood manufg., by-products from, 7728. 
Watches, copper alloys in, 5815. 
manuf., 5812. 

Water. (See also Humidity; Moisture; Steam.) 
1504, 2339, 3585, 3741, 4670, 7768, 
9358, 9692, 10359, 10360, 12747. 

analysis, 1432, 1455, 1480, 2771, 4251, 


10595, 12217 


5825. 
5825, 5826, 5828, 


flow, 2893, 3569, 4868, 4907. 


heavy, 1480, 6239 (book), 9463. 

resources, 12953, 12965, 14257; 5046, 6775 
( books ). 

supply, 539, 3782, 12979, 15311 (books). 

treatment, 539 (book), Sei, 2339, 9261, 
11620, 11964, 11969, 12960, 14257. 


vapor, 418, 3008, 4696. 

Water pollution. (See also Sewage; 

2994, 4426, 4428, 4456, 9033. 
by chromium wastes, 1605. 
by coal mine wastes, 5839. 
control, 1601, 2991, 7479, 14663, 14667. 
by hydrazine, HeOs, and MeOH, 1591. 
by paper pulp mill, 2991, 7491. 
radioactive, 10591, 12209, 13591. 
tidal, 14666. 

Waterproof materials or 
materials. (See also 
Coatings; Packaging 
14596. 

Waterproofness or Water repellency, of poly- 
vinyl chloride insulators, 4739. 

Wave filters. (See also Electric filters.) 12887. 

Wave functions. See Proper functions. 


Wastes. ) 


Water-repellent ma- 
Building materials; 
materials.) 10878, 


Wave guides. (See also Microwaves.) 3638, 
9732, 11485 (book), 12859, 12920, 14167, 
15225. 

circular, 8249. 

couplers for, 2220, 8265, 14166. 

dielec., 2259, 4968, 8255, 11454, 15231, 
15242 

high-frequency, 3673. 

junctions, 4969, tog” 1287 

rectangular, 2180, 249, 1401, 11457, 


12856, 12867. 

Wave mechanics. See Quantum mechanics. 

Wavemeter, 12886. 

Waves. (See also Antennas; Electromagnetic 
waves; Hertzian waves; Light; Microwaves; 
Radiation; Shock waves; Sound; Ultrasonic 
waves; Vibrations. ) 2268, 3691, 8222 
( book ). 

in ducts, 14089. 

on inhomogeneous cylindrical structures, 6628. 

propagation in electrodynamics, 11555. 

propagation in electron beam, 6613. 

propagation in hydrodynamics, 11555. 

propagation, short-wave radiation phenomena, 
4984 (book). 


propagation on transmission lines, 14190. 
propagation of U.H.F., 6654 (book). 
signal-modulated, noise in, 6635. 
Waxes. (See also Fats; Oils; Paraffin wax; 
Polishing materials.) 4304, 15264. 
emulsions of, 705. 
microcrystalline, from petroleum, 6080. 


sugar cane, 1821, 4592. 
Wear. (See also Abrasion and under specific 


materials or products.) 837, 1350, 1759, 
4169, 6318, 6557, 10334, 10758, 11922, 
11931, 13664, 14782. 

Wear resistance, 339, 1281, 1375, 1397, 1768, 
7649, 8714, 8777, 11930, 13372. 


Wear resisting alloys. (See also Bearing metals, 
or under specific metaJs or alloys.) 4186, 
4194, 5188. 

Wear testing. (See also Abrasion testing.) 1350, 
1524, 2723, 7203, 10741. 

Weathering. (See also Corrosion; 
materials weathered.) 3422, 

Weed control. (See also Herbicides.) 
9618, 11211, 12677. 

Weeds, seedlings, identification, 


and specific 
3516, 6387. 
3553, 


11252 (book). 


Weighing. (See also Balances.) 445, 8948, 
10487. 

Weldability, 6988, 6989, 7000, 8516, 8520, 
8539, 11746. 

Welding. (See also Brezing or under specific 


alloys, metals, or products.) 156, 5239, 
6996, 7016, 7019, 7934, 8520, 85335, 
8536, 10034, 10038, 11723, 11726, 11728, 
12395, 12962; 5256, 8558, 8559, 10044, 
15327 (books). 
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BATTELLE TECHNICAL REVIEW — ABSTRACTS Zine 





arc, 158, 168, 228, 1215, 1222, 1237, 2257, 
2258, 2501, 2507, 5217, 5227, 5232, 
5245, 6977, 6985, 6992, 7009, 7023, 
8509, 8515, 8532, 8534, 8541, 11720, 
13131. 

argon-arc, 155, 1238, 7024, 8511, 10024. 

flash, oe. 8512. 

gas, 10025 

gas-shielded- -arc. 1230, 5250, 8544, 

11747, 14358. 

helium-arc, 1242, 10028. 

hermetic, 2492. 

pressure, 164, 8555, 11727. 

resistance. 154, 1229, 2255, 2256, 2502, 
5227. me 11734, 11735, 13130, 14345. 

spot. 167, 1324, 1506, 3977, 5243, 6974, 
7017. 8505, 8523, 11734, 11737, 14346, 
14347. 

submerged-arc, 159, 165, 1234, 4053, 6981, 
6999, 8542, 10039. 

Welding electrodes. (See also Welding; Welding 
rods.) 163, 5241. 7009. 8499, 8540, 
10040. 11724. 14356. 

for Al alloys, ley 

for argon-arc, 851 

coated, 8551, ot732. 13126, 13137. 

coatings for, 1216. 5223. 5241, 8499, 8507, 
8513, 8524, ae. 11750. 

fabrication of. , 6980, 6986, 14350. 

ferritic, 11725. 

for gas-shielded-arc, 10031, 11736. 

lime-ferritic, 10026. 

for spot welding, 8545. 

for stainless steels, 5215, 5238. 8522, 14354. 

for steels, 1221, 6986, 7023, 8527 

for steels, alloy. 8506, 8522. 

for toolsteels, 6980. 

Welding fluxes, for arc welding, 6997, 

moisture-content effects, 1218. 

for steels, 159, 1217. 

for submerged- -are welding. 122% 

Welding rods, for copper alloys, 148. 

Welds. (See also Welding; and under specific 

metals or i. ) 

annealing, 3988 

butt, 

crystal structure, 

fillet-type, 8531. 

graphitized, exam. and rehabilitation, 2635. 

mech. properties, 2726, 5219, 8530, 8533, 
11735. 


11736, 


10035. 


8516, 10034. 


optical unlerescony of, 11723. 

spot, 7021, 

stress corrosion, 2766. 
submerged-arc, in pump parts, 7012. 
testing, 2492, 2698, 8498. 

Wells. See Oil wells. 

Western U.S., resources of, 2295. 

Westinghouse Electric Corp., research, metal- 
lurgical, 12963. 

Wetting. (See also Adhesion; Contact angles; 
Heat of wetting.) 1888, 1889, 3420, 4688, 
6109. 

Wetting agents. (See also Emulsifying agents; 
Surface-active substances.) 1912, 13682. 

Wheat. (See also Cereals; Grains.) 2049, 3555, 
4836, 6447, 11185, 1194. 12709, 14027, 
14029, 14031, 15040, 15073. 

White iron. See “nodular” or “white” under 
Cast irons. 

White oil. (See also Paraffin oils.) 12356. 

Whiting. (See also Calcium carbonate.) 853, 
63 


Wind recorders. (See also Meteorology.) 8949. 
Wind tunnels. (See also Flow, aerodynamic.) 
3561, ng 1 ees 11306 
hypersonic, 
subsonic, 1799, 15191. 
supersonic, 9202, 9695, 10632, 11303. 
Wind-tunnel testing. (See also Aerodynamics; 
Schlieren photographs.) 2144, 4854, 6491, 
8206, 8211, 11306, 13653. 
subsonic, 2143, 2156, 8183. 
supersonic, 939, 2145, 8187. 
transonic, 2158. 
Wines. (See also Liquors, alcoholic beverage.) 
7734 (book). 
Wire. (See also Cable, electrical; Conductors, 
electric.) 2313, 6591. 
drawing, 108, 109, 2446, 3910, 3911, si. 
6922, 8458, 8460, 8467. 9995, 13075, 
13077, 13079, Seon, 14322. 
gaging, mech., 7396 
mech. properties, 321, 1387, 1546, 4170, 
13 
stitching with, 7010. 
thermoelec. p ies, 293. 
Wire cloth, 375, 173. 
communications. See Radio com- 
Wire rope, 1424. 
Wolfram. See Tungsten. 
Wollastonite, 8371, 13684. 





Wood. (See also Building materials; Lumber 
industry.) 1585, 3232, 6039, 9089; 708, 
11579 (books). 

carbonization, 4469. 

fiberboard and fiber-chip boards from, 12425. 
finishing of, 4614, 479% 

hardboard from, 12405, 12431, 14859. 
hard, extractives from, 14825. 
hemicellulose from beech, 14824. 
hydrolysis, 10845. 

ignition by radiation, 14672. 
laminates, with plastics, 13942. 

lignin extn. from beech and spruce, 14824. 
marine borers in, 14860 
oxidation, 5858. 

ply-, 3174, 8712. 
preservatives for, 6070, 
pulp—see Paper pulp. 
tests and specifications, 
thermal decompn., 1611. 

Wool, antifelting agent for, 13793. 

World Metallurgical Congress, 1066. 

ee See Steels, alloy, chromium-Cu-Mo- 
Ni-Si-. 

Wrapping materials. See Packaging materials. 

Writing. See Language; Literature. 


10839, 
10877. 


12414, 


XYZ 

Xanthates, in flotation of coal, 11590. 

Xenon, 8109, 14187. 

Xeroradiography. See Radiography. 

X-ray equipment, 2626, 2890, 10507. 

dose meters, 13522. 
monitor for measuring beam intensities, 5725. 
tubes, 13531, 15157, 15223. 

X-rays. (See also Crystals; Gamma rays; Radia- 
tion; Radiography.) 488, 1845, 4323, 5671, 
5754, 5851, 7585, 8125, 14406. 

absorption of, 1578, 2776, 11313. 

analysis by—see Analysis. 

detection and measurement, 492, 1528, 1550, 
4371, 5695, 14586, 14587, 14589. 

diffraction of—see Diffraction, X-ray. 

effect on bacteriophage, 11326. 

effect on compds., 775, 1910, 3264, 6219, 
14896. 

effect on plastics, 818. 

generation of, 15223. 

in inspection of canned and packaged prod- 
ucts, 12182. 

microscopy by—see Microscopy. 

monochromatic, for microradiography, 

photography of—see Photography. 

in production of rubber articles, 7991. 

scattering, 1500, 5763, 9293. 

Xylene, detn. in refinery, 1438. 

p-Xylene, isomerization, 9441. 

Yarn, density, 7724 

mercerization, 13791. 
tensiometer, high-speed recording, 5776. 

Yeasts. (See also Fermentation.) 4427, 11298. 

Young’s modulus. See Elasticity. 

| (See also Rare earth metals.) 728, 
8338 


13513. 


Zamak. See Zinc alloys, Zamack-. 
Zine. (See also Galvanizing.) 1064, 2287, 2300, 

4999, 6677, 6696, 9838. — 

in aluminum casting alloys, 7232. 

aluminun plating on, 1 73. 

analysis, 398, 412, 414, 416, 1446, 1450, 
1461, 1464, 1479, 2053, 2771, 2775, 
4271, 4315, 7283, 8822, 8864, 8876, 
8884, 8892, 10378, 10434, 12016, 12028, 
12064, 12087, 14542, 14550, 14572. 

applications, 1064, 2300, 6696. 

from barite ores, 9912. 

castings, grain refinement, 13067. 

cathodic sputtering, 194. 

chromating, 13177. 

coatings, 1261, 2550, 2571, 4013, 4048a, 
8589, 9593, 11779, 11790, 13173, 13185, 
14517. 

contact melting with Sn, 4120. 

copper couples, diffusion, intermetallic, 11842. 

core losses in, 10195 


corrosion, 369, 5554, 7241, 9331, 9405, 
10325, 10333, 10351, 11965, 11984, 
13396, 14515. 

in cotton fiber, 4845. 

creep, 5518, 11907, 13307, 13363. 

crystal 7 2650. 

die castings, 616, 1277, 3892, 7465, 10072, 
11661, 11984, 14391, 14396, 14459. 

diffusion in Cu, 5375. 

disoln. of, 367, 368, 5398, 10340. 

distn. of, 273, 11621. 

electrodeposition, 5292, 5330. 

electrodeposits, 1277, 2570, 7053, 8586, 


10559, 13177, 13178. 
electrode ‘potentials, 9405. 
electrometallurgy, 4, 13014. 
fatigue, thermal, 8733. 
film formation on, 10331. 
foil, 10347. 
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for galvanizing-, 7080, 8607. 

heat transfer at melting point, 1 

high purity, oxide films on, 145 

ions, serum interatcion, 3254. 

in leaf feeding of esparto grass and lumeme 
2048. : 


3275. 
11. 


mech. properties, 7211, 10255, 10256, 13299 
14459. 

melting furnaces, induction, 13069. 

microscopy, polarized-light, 13197. 

molten, 273, 7248, 8669, 10161, 

nucleation, 13067. 

oxidation, 7269, 8793. 

yaeaphating, 8605. 

phys. properties, 285, 2067, 357 p 
0147 I 3570, 4126, 


14439, 


plastic : deformation, 4181, 8733 25 
13290, 14490. a 
plating, 206, 1265, 1267, 2568, 2581, 404 
Taa78. 7073, 7093, 8603, 10098, "11787 
polarographic study of, 14514. 


powder, 11154a, 14659. 

powder compacts with Cu, 5199. 

printing plates, 2279, 8294, 8297. 

reactions, 1973, 10912, 13425. 

recovery, 12960, 14295. 

reduction, 5108. 

se —_ — combination with, 1955. 

—— crystals, 309, 377, 4126, 4179, 5! 
7162, 7211, 10256, 11850, 11907" Lange 
13290, 14432, 14480, 14490. a 

smelting, 13014. 

solidification shrinkage, 8431. 

standard soln. of, 4249. 

structures, deformation, 309. 

system: CO—H:O-, 9405. 

the srmodynamic properties, 2391, 5427 

twinning of, 4179, 7160, 7211, 132 90 

vapor pressure over Ag-Zn alloys, 274. 

ey during electrochem. polarization, 

4. 


wear resistance, 14780. 

Zine alleys. (See also Brasses; Bronzes. ) 
castings, 241, _ 13588. 
chromating, 1317 
corrosion, 8799, 8814, 
creep, 13307, 13363. 
die casting, 92, 2439, 9970, 13286 
electroplating of, 2569. 
extrusion, 13588. 
forging, 13588. 
foundry practice, 1162 . 
impact strength at low temp., 8745. 
machining, a 
molten, 1158, 13986. 
workability, 13588. 

Zine alloys, aluminum-, 2600, 9973 

13328. ; 

———, aluminum-Cr-, 7103. 

———, aluminum-Cu-, 8692. 13286. 

—_———, aluminum-Cu-Pb-, 11951. 

. alumi Me-, 10120, 13473. 
——, cadmium-, 8403, 8431. 
—_———, cadmium-Pb-Sn-, 5362. 

. en , 

_—. co 2759, 5327, 55- 7 
13240" Sieio: ™ 7 3540, 8718, 

—_————, copper-Fe-, 10121. 

—_——., copper-Ge-, 5348. 

» copper-Mg-, 10128. 

_———, copper-Mn-, 

—_—_—, copper-Ni-, 

. gold-, 14508. 

. Kirksite-, 1262, 1585. 

—, lead-Ag-, 7120. 

_——. 1 magnesium.-, 1286, 8431. 

. palladium-, 2622 

—_——. platinum., 5357" 

——, silver-, 274, 5333. 

. sodium-, 14408. 

. tin-, 9973. 

» Zamak-, 11896. 

Zine aluminate, detn. of, 4271. 

Zine blende. See Sphalerite. 

Zine bromide, system: CdBr—, 1940. 

Zine chloride, 1973. 

Zine compounds, 3522, 4271, 9405. 

Zine cyanide, plating bath, 4041. 

Zine dibenzyl-dithiocarbamate, 10395. 

Zine dithiozonate, 12072. 

Zine ferrite. See Ferrites. 

Zine fluoride, properties, 10912. 

Zine ores. (See also Sphalerite; Zinc sulfide.) 
4, 17, 21, 1091, 6790, 6793, 6828, 8378, 
8385, 8392, 8408, 9935, 12997, 13001, 
13009. 

Zine oxide. (See also Pigments.) 377, 1920, 
2034, 2074, 2129, 2140, 2391, 3210, 
3617, 4271, 4632, 4681, 5657, 6165, 
6370, 7741, 7747, 14108, 14109. 

Zine, selenates, 12525. 

Zine silicates, 2391, 4271. 

Zine sulfates, 8771, 12523. 


11965. 


13286, 
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Zirconium 








Zine sulfide. (See also Luminescent substances; 
Phosphors; Pigments; Sphalerite.) 4271, 
4855, 14069. 

Zircon, creep and elastic properties, 1707. 

Zirconia. (See also Refractories.) 3104, 6818, 
7579, 7842, 13716. 

Zirconium, 14244, 14308. 

for aluminum-alloy grain refinement, 87. 

analysis, 39, 1449, 1899, 5594, 5606, 5634, 
6120, 8979, 12013, 12960, 14534, 14541, 
14562. 

applications, 2239, 2325, 2980, 4402, 12195, 
15289, 15299. 

casting, 3895. 

chlorination, 9933. 

cleaning and finishing, 2325. 

coatings, 11790. 

corrosion, 1417, 10337, 11975. 

degasification, 7128. 

ductile, 9933. 

electrodeposition, 1142. 

fabrication, 12195, 14244. 


formability, 2325. 

foundry practice, 12195. 
grain growth, 11860. 
hardening, stress, 1369. 
hazards of handling, 2980. 
high-purity, 1369, 13348. 
ingots, 6831. 
machinability, 2325. 
mech. properties, 2325, 13 
melting, 3895, 5093, 683 
metallurgy, extractive, 14244. 

microscopy, polarized-light, 13197. 
nitrogen in, 7128. 

oxygen in, 1369, 7128. 

powder, explosive characteristics, 2490. 
powder metallurgy, 12195. 

refining, 2329, 5090, 6818, 8387, 11604. 
scaling, 10362. 

specific heat at low temps., 13213. 
structure, crystal, 8632, 11803. 

system: Hf—, 5381. 

system: polyvinyl alcohol-HCl-H.0-, 9137. 
transformations, 11803. 


342, 13348, 13374 
4, 11604. 
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weldability, 2325. 
welding, 12195. 
working, 6917. 

Zirconium alloys, corrosion resistance, 425 
mech. properties at high temps., 13374. 
for metal-non-metal brazing, 8525. 

Zirconium alleys, chromium-, 4074. 

magnesium-, 6908, 7099. 

. oxygen-, 13348. 

—_———, silicon-, 15225. 

. tin-, 13221. 

. titanium-, 1313, 8653. 

Zirconium boride, 8631, LO1LL2, 12524. 

Zirconium carbide, 11604, 13673, 14341. 

Zirconiu comy ds, 1954. 

Zirconium hydride, crystal structure of, 2490 

9 

















Zireonium iodide, dissocn. of, 9940. 
Zirconium nitride, 7642. 

Zirconium ores, 2239, 6805, 8387, 15274. 
Zirconium oxide. See Zirconia 

Zirconium sulfate, prepn., 6818. 





